
                                                                                                                                                                                                                                                                                               

Begomo_YP_459911 ----------MHIYDCAIWGAPYKLPPSSPDCLDFECPPIPKCLRTGRFSIKAKNYFLTYPECS-LTKEEALSQLQNLQT-PTNI-KFIKICRELHNN--GNPHLHVLMQFEGKYNCTNNRFFDLVSPTRS-------------THFHPNIQG-----AKSSSDVKSYINKDGDT----IEWGQFQVDGRS---------ARGGQQSANDAYAQALNSGSK----------SEALNVIRELAPKDFVLQFHNLNANLDRIFTPPV   209
Begomo_YP_001960962 ---------------------------MSK---------------PGRFRIQSKNYFLTYPKCS-IPKEEALTQLLALDT-PTNK-KYIRVCRELHEN--GEPHLHALLQFEGKFTCTNCRFFDIRHPRNS-------------NVCHGKYES-----CRSSSDAKSYVEKDGDY----IEWGNFQIDGRS---------ARGGKQTANDSYSKALNTSSV----------EQALDIIKEEQPQHFFLQYHNLVANAQRIFKSIP   177
Begomo_YP_001333680 ---------------------------MSR----------PK-----GFRVNAKNFFLTYPRCS-LSKEAALEQLQNIQT-NVNK-KFIRVCREFHEN--GEPHLHVLLQFEGKFQCRNERFFDLVSETRS-------------AHFHPNIQG-----AKSSSDVKKYMEKDGDV----IDFGIFQIDGRS---------NRGGSQCANDAYAEAINSGDT----------TSALNILKEKASRDFIIHLHNIRANLNFLFAPPP   177
Begomo_YP_001285764 ---------------------------MAP----------NN-----RFRVSARNYFLTYPHCS-LTKEETLSQLSNLVC-PTNK-KFIKICRELHED--GSPHLHVLIQFEGKYVCTNKRFFDLVSPTRS-------------THFHPNIQG-----AKSSSDVKSYIDKDGDT----LEWGEFQIDGRS---------ARGGQQDLNDLGAEVWNATSV----------NAAKQLVKEKQPWTYLLQRHNIVANIEKEFEKPP   177
Begomo_YP_001661461 ---------------------------MSP----------PK-----RFLINAKNYFLTYPHCS-LTKEEALSQITKLST-PTNK-LFIRICRELHED--GTPHLHVLIQFEGKFKCQNNRFFDLISPNRS-------------AHFHPNIQG-----AKSSTDVKTYMEKDGDV----LDHGSFQIDGRS---------ARGGCQSANDAYAEAINSGSK----------ATALNILREKAPKDFVLQFHNLNSNLDRIFAPPM   177
Begomo_YP_717930 --MGHQDTSNNRFYERVTLVSWLIFTKMPRN--------------PNSFRLAAKSIFLTYPQCD-VPKDEVLQMLQHLPW-SVVKPTYIRVAREEHRD--GFPHLHCLIQLSGKSNIKDARFFDLSHPRRS-------------ARFHPNVQA-----AKDANAVKNYITKEGDY----CESGQYRVSG-------------GTKSNKDDVYHNAVNAASA----------GEALDIIKAGDPKTFIVSYHNLKANIDRLFRKAP   200
Begomo_NP_671461 ---------------------------MPP----------PK-----RFRVSSKNYFLTYPRCS-ISKEETLSQLLNIQT-PTDK-KYIKICEELHED--GQPHLHVLIQFEGKFVCTNQRLFDLVSPTRS-------------THFHPNIQG-----VKSSSDVKAYIDKDGVT----IEWGQFQIDGRS---------ARGGQQSANDSYAKALNADCI----------EAAMTVLKEEQPKDFVVQYHNIRSNLEKIFTPPT   177
Begomo_ABY21702 ---------------MSTQSPPFRRVLRAPIAY------VSKMPRQAGFQVKAKNIFLTYPKCS-LNKEQALDLLQKIQC-PSDK-LFIRVAQEQHQD--GSLHLHALIQFKGKAQFRNPRHFDLVHPHNS-------------TQFHPNFQG-----AKSSSDVKAYIEKDGDY----IDWGEFQVDGRS---------ARGGQQTANDAAAEALNAGSA----------EAALAIIREKLPKDFIFQYHNLRSNLDRIFSPPP   198
Begomo_AAP73446 --------------------------MRAP-----------------GFRISARNIFLTYPKCS-LSKEEALEQLCRIEC-PSDK-LFIRVAQEAHQD--GTMHLHALVQFKGKAQFRNARHFDLTHPHST-------------QVFHGNVQG-----AKSSSDVKSYITKNGDY----IDWGTFQIDGRS---------ARGGRQTADDAVASALNSGTV----------QGALNIIKELLPHNYVFQYHNLRCNLERIFAPPI   176
Begomo_CAQ55762 ---------------------------MPS---------------VKKFRVQSRNYFLTYPQCS-LSKEEALSQLQNLDT-PVNK-KFIKICRELHEN--GEPHLHVLVQFEGKYVCTNYRFFDLVSPSRS-------------AHFHPNVQG-----AKSSSDVKSYIDKDGDT----LEWGEFQVDGRS---------ARGGCQSANDTYAKALNASSA----------EEALQIIKEEQPQHFFLQHHNLVANAQRIFQKAP   177
N.tabacum_2207399A ---------------------------MPP----------SK---KFRIRIQAKNYFLTYRHSS-LTKDEALTQLQNIST-PVNK-LLIRVFRELHED--GEPHLHVLIQFEGKYVCTNNRAFDLSSPTRS-------------AHFHPNIQG-----AKSSSDVKTYVEKDGDF----IDFGVFQIDGRS---------ARGGCQSANDSYAKAINSGST----------INXLKILXEXQPIDYIRDLDKLRGNLDRHFAPPR   179
Curto_NP_040557 MKVVLIYIILQYSNRYVNMLSHVIGVXMPP----------TK-----RFRIQAKNIFLTYPQCS-LSKEEALEQIQRIQL-SSNK-KYIKIARELHED--GQPHLHVLLQLEGKVQITNIRLFDLVSPTRS-------------AHFHPNIQR-----AKSSSDVKSYVDKDGDT----IEWGEFQIDGRS---------ARGGQQTANDSYAKALNATSL----------DQALQILKEEQPKDYFLQHHNLLNNAQKIFQRPP   204
Curto_AAC54875 ---------------------------MPR----------SP-----SFQIKAKNIFLTYPRCS-VIKEDALEILKNIPC-PSDK-LFIRVSQEKHQD--GSLHLHALIQFKGKAQFRNPRHFDITHPSSS-------------STFHPNFQG-----AKSASDVKQYIEKDGDY----VDWGTFQVDGRS---------ARGGQQTANDAAAEALNAGNA----------AEALQIIREKLPEKYIFQYHNLKPNLEAIFLPPP   177
Mastre_NP_620726 --------------------MPSAPQKT------------------KSFRLQTKYVFLTYPRCS-SSAENLRDFLWDKLS-RFAI-FFIAIATELHQD--GTPHLHCLIQLDKRSNIRDPSFFDLEG-------------------NHPNIQP-----AKNSEQVLEYISKDGNV----ITKGEFKKHR------------VSPSKSDERWRTIIQTATSK----------EEYLDMIKDEFPHEWATKLQWLEYSANKLFPPQP   172
Mastre_CAJ13704 ----------------------MASSSAP------------------RFRVYSKYLFLTYPQCT-LEPQYALDSLRTLLN-KYEP-LYIAAVRELHED--GSPHLHVLVQNKLRASITNPNALNLRMDTSPF------------SIFHPNIQA-----AKDCNQVRDYITKEVDSDANTAEWGTFVAVS-----------TPGRKDRDADMKQIIESSSSR----------EEFLSMVCNRFPFEWSIRLKDFEYTARHLFPDPV   182
Mastre_AAK73446 ----------------------MASSSSN-----------------RQFSHRNANTFLTYPKCP-ENPEIACQMIWELVV-RWIP-KYILCAREAHKD--GSLHLHALLQTEKPVRISDSRFFDING-------------------FHPNIQS-----AKSVNRVRDYILKEPLA---MFERGTFIPRKSPFLGKSDSEVKEKKPSKDEIMRDIISHSTSK----------EEYLSMIQKELPYDWSTKLQYFEYSANKLFPEIQ   184
Mastre_Q80GM6 ---------------MSTVG-STVSSTPS-----------------RRFKHRNVNTFLTYSRCP-LEPEAVGLHIWSLIA-HWTP-VYVLSVRETHED--GGYHIHVLAQSAKPVYTTDSGFFDIDG-------------------FHPNIQS-----AKSANKVRAYAMKNPVT---YWERGTFIPRKTSFLGDS-TEPNSKKQSKDDIVRDIIEHSTNK----------QEYLSMIQKALPYEWATKLQYFEYSANKLFPDIQ   189
Mastre_Q67590 ---------------MRAPASSAASNRPGPSN-------------HPTPRWNSKQFFLTYPHCN-LTPSELMKELFSRLT-EKIP-GYIKVSQEFHKD--GDPHLHVLIQLNTKLCTRNPKFFDVQG-------------------FHPNIQP-----VRDAEKVFGYISKTNGD---SDEMGELQLRIK----------KPEKPTRDQRMAMIIASSTNR----------NEYLSMVRKEFPFDWAIRLQQFEYSAAALFTEPP   185
Mastre_P18919 ---------------MSSLPVSESEGEGSGTSVQVPSRGGQVTPGEKAFSLRTKHVFLTYPRCP-ISPEEAGQKIADRLK-NKKC-NYIYISREFHAD--GEPHLHAFVQLEANFRTTSPKYFDLDE-------------------FHPNIQA-----ARQPASTLKYCMKHPES---SWEFGKFLKPK---VNRS----PTQSASRDKTMKQIMANATSR----------DEYLSMVRKSFPFEWAVRLQQFQYSANALFPDPP   201
Mastre_P0C647 ---------------MSTVGSSSEGRHSV-----------------RCFRHRNANTFLTYSKCP-LEPEFIGEHLFRLTR-EYEP-AYILVVRETHTD--GTWHCHALLQCIKPCTTRDERYFDIDR-------------------YHGNIQS-----AKSTDKVREYILKDPKD---KWEKGTYIPRKKSFVPPG-KEPAEKKPTKDEVMREIMTHATSR----------EEYLSLVQSSLPYDWATKLNYFEYSASRLFPDIA   190
Phyto_P60470 ----------------------MKKTNN----------------IKKETMFQAQNIFLTYSQCD-LSKEEIKTFIINLCNEKKLQINYLIIGIENHQDH-KGKHHHVFFQLNKQFRTRDLTIFNIPKNIKEKKLIDHENIKIKDFFYSPHIEPRPGNPIKDTTDVRNYVKKDGDF----IEEGTFKHVRYIKLSKNEKPTELESLTNNYFLKLRKEYQQKEINISKTKNEIFKKLKLYAESLEPNYAFKNAKRFKNMVFEYIFES   221
Phyto_YP_001965310 ----------------------MKKENKMKQE------------TKTNFRLQTKDIFLTYSKCP-LGKEKIHNHIKQLMESKNQKIAYIISNTENHQDH-KEIHTHVLFQLNKRCNLTSQRFFDLDG-------------------YHPKIEN-----TRDVEKAIEYIKKDGDF----VEEGTPNRKKYVRQNQKE---ERKQLIYDEIFRLRDEYYNDD---KLTINQVKKTLDDFIINLDRDFYLEQIEFIKRVLKEAFAKK   195
Phyto_YP_001965305 ----------------------MKKENKMKKE------------TKTNFRLRTRDIFLTYSKCP-LGKEKIHNHLKQLLASKKKEIKYIISNNENHQDH-KEIHTHVFIQLKKQIEITNQRFFDIEG-------------------YHPKIET-----ARDVEKSVSYIKKDKDF----IDEGEYIQKKYVRQNQKE---ERKQLIYDYICEKRIEYYNDND-NSLNINKIRKEIDDFILKIDRDFYYEQIELIDRILNRRFIRK   197
Phyto_YP_456868.1 ----------------------MK---------------------KTKFRLNTKDFFMTYSQCD-LGKEKIYHHIKQLMASKNQEINYLSVCLENHADN-NGVHSHVFLQLKKRYQVVNNRFFDIDG-------------------KHPEIER-----ARTVQGSVDYVKKDGDF----IEEGTPKDKKYITKNEND---KLKKIIYDEIDRLKNEYYYDD---NLTFNQVKKSLDDFILKTDRDFYYEKIDLIKKILNERFTKK   186
Phyto_YP_001708784 ----------------------MK---------------------KTKFKIKTKDIFLTYSKCP-LGKDKIHNHIKQLMASKKKEIQYLITNQENHKDH-KEIHSHVLFQLTKSATFNGERFFDIEG-------------------FHPEIEV-----ARDIEKSISYIKKDGDF----IEEGTPRHKKYVRQNQKE---ERKQLIYDEIFRLKNEYYHNE---DLTLQQVKKTLDEFIINLDRDFYLEQIDLIEKILKKKFIKK   186
P.pulchra_AAF36424 ----------------------MVNLKKKK----------------PSFRLNARLFFLTYPCQSGLTKELILRELRKIVS----DIHTVVVSKERGESGDGYDHFHVLLEAKTKKNYKDPRCFDILG-------------------VHGKYET-----VRNRKRSLKYICKEGDVVSENVDVTKALLSAFKKPFDR---FVFKCKYLDENPSRLIAEAKNS-----------DEYNQDYFEIYVDYLSSPKRYEKFIAEYRKDST   185
Marine_ECU78929 -----------------------------------------MILVLMPSFFNGKRFFLTYPQTN-HELANELITFLRTKG----TLVAFVVGKELHAN--GDQHLHVCIEYEGLLRG-HERLFDFQG-------------------RHPNIQS-----PRNWNACKNYCKKDGNF-------EEWNLDDGT---------QPVANRRQSGDRPTEEEFEEK------------LMESTEEGWMLWCAINGISCQYAQWFWNRTVM   164
Marine_ECU78765 ----------------------------------------------MPTFYNGKQFFLTYPQFD-HSNAKSLITFLRTKG----TIAEYIVAKELHED--GSPHIHVCVRYESTVKG-SVRHFDFNE-------------------KHPNKQD-----PRNWSACKQYCKKGGDF-------EEWSLGTEC---------KEPLDLAER-----VSTYEK------------------EEDWMSWCALNAVSYQYATWFWNRFKS   148
Marine_EBA53594 --------------------------------MS-----------------SRRWVFTLNNY-S-EDDISQVSTWQTT---------YHVYGREVSESG--TPHLQGFVIFPKTQRLSAVKR-LHSR-------------------CHWEVAR------GTSLEAADYCKKDQDFFEF------------------------GVFPSSQGKRNDLARAIET-----------LKADG-LAAVATRHTDVFVKYSRGLKDASLYLQ   141
Marine_ECU78623 ------------------------------------------------MPGSKHWCFTLNNP-T-TDDEVRVRAAFLT------DVVYGVFGREVGEQG--TPHLQGFVSFNRRRTLRAVKELLGDR-------------------VHLEPAK------GTPQQAADYCKKDGDFVEV------------------------GECPRGRGQRTDLESVRLR-----------IKGGGTLRDCFEEHFGTTLRYHRSLSAYITLC-   146
Marine_ECU78721 ----------------MITLVTSVSVSHLSMTMPK------------EPRQARRWCFTLNNY-T-EKDIDDVRRFLSEAD----IIRYGLFGYEEGAGG--TPHLQGYLSAKKLLSLKQLR--QRFQ-------------------AHYSIAR------GTETQNYEYCSKDGKFEEF------------------------GIR-NAPGKRSDLERAIDT-----------MKESG-LQAVAEEHPVPYIKFGRGLRDLNFMLL   165
Marine_ECU79313 --------------------------------------------INKLMSKHRNFCFTINNY-T-DNDITNLGSLQCR---------YIIYKGEIGENG--TKHLQGVCCFENTKTIVGCRNSLGGR-------------------AHVEPMR------GTIQQAIDYVKKEETTDTEG-------------CPITERGEPPKGAGHGQGSRSDLSGVYEC-----------IKQGSTTRELVHKFPQEYIKYHRGIESMYAILQ   159
Circo_NP_573442 ----------------MAPVR---------------------------AAAAKRWCFTLNNY-TAEEEAK-VRALLPG------EFHFAICGKERGEQG--TPHLQGFLHFKKKQRLSALKKLLAR--------------------AHWEKAR------GSDHDNEEYCSKENDVILT------------------------IGEPV-QGNRSDLAGAVAA-----------VKAGRRMVDIAREFSEIYVKYGRGLRDLALMIG   150
Circo_CAC50250 ----------------MAPCKPGSNPPKGRVSAAEGGARREETRRPPREAAAKRWCFTLNNP-T-EEEIKSLDTWLVS------DFHYAIVGKEIGEQG--TPHLQGFVHLKQKKRLTQLKQLFKR--------------------AHWEKAR------GSDEDNEKYCSKEGNVLLT------------------------LGIPA-KGNRSDLSEAVAA-----------VKAGRAMTEVARDFSEIYVKYGRGLRDLKLLIG   177
Circo_AAZ78351 ----------------MPSKKNGRS----------------------GPQPHKRWVFTLNNP-S-EDERKKIRELPIS------LFDYFIVGEEGNEEG-RTPHLQGFANFVKKQTFNKVKWYFGAR-------------------CHIEKAK------GTDQQNKEYCSKEGNLLME------------------------CGAPRSQGQRSDLSTAVST-----------LLESGSLVTVAEQHPVTFVRNFRGLAELLKVSG   158
Circo_NP_047275 --------------SPEDHTRPGTIPSK-------------------EGSGCRRWCFTLNNP-T-DGEIEFVRSLGPD------EFYYAIVGREKGEQG--TPHLQGYFHFKNKKRLSALKKMLPR--------------------GHFERAK------GSDADNEKYCSKEGDVILT------------------------LGIVA-RDGHRAFDGAVAA-----------VMSGPKMKEVAREFPDIYVRHGRGLHSLSLLVG   160
Circo_YP_803546 ----------------MRRRPRSGRYLRSIMAAR-------------RDSGARRWCFTLNNY-TPEEEETARN-LIHDAD----KYAFAIIGKEVGESG--TPHLQGFMHFKQKQRLTALKKLFPR--------------------AHFEKAR------GSDQQNADYCGKDGEILTM------------------------IGTPS-DNNPSDLAGAVAA-----------VKRGSQMSEIAREFSEVYVKYGRGLRDLRLLIG   166
Circo_ABS70979 ----------------MASTSMAKS----------------------GNYSYKRWVFTINNP-T-FEDYVHVLELCTLD-----NCKFAIVGEEKGANG--TPHLQGFLNVRSNARAAALEESLGGG-------------------AWLSRAR------GSDEDNEEYCSKE-STYLR------------------------VGEPGGKGRSSQLADATSA-----------VLAGLPLTDVARKYPTTYVIFGRGLERLRRLIV   157
B.catenulatum_ZP_03324227 -----------------------------------------MKDSNLVSSSRNNWFFTLNNVEECFGTEDPSKIESALEKKLSHYRYACQLERGKDSE---HLHLQGVIASDGRVRGKTLMNKLPG--------------------IHLEVVK-------NLQGSYSYCTKEDTRVAG------------------PFIHEYSTKKNDDGDPLTWNDLVDTS--MTYEEYKRFDGSGYTSKKLRDRKIIYFEVYKEGRSLSDVIK   174
Nano_NP_620700 ----------------------------------------------MPTRQSTSWVFTLNFEG-----EIPILPFNESVQ-------YACWQHERVGHD----HLQGFIQFKSRNTTLRQAKYIFNG-----------------LNPHLEIAR-------DVEKAQLYAMKEDSRVAGPWEYGLFIKRGSH---------KRKLMERFEEDGEEMKIADPS------------LYRRCLSRKMAEEQRCSSEWNYDLRPWQEEVM   158
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Begomo_YP_001960962 EPWVPPFPLSS-FTNVPEEMQAWADDYFGRS-----AAARPE------RPISIIIEGDSRT-GKTMWAG-------ALGVHN-----YLSGHLDFNPKCYSNEAHYNIIDDVDPKYLKMK--------HWKELIGAQKDWQSNCKYGKPVQIKG-GIPCIVLCNPGEGASYKRFLDREENSGLNNWTKHNAKFVFLNTTLYQSA---TPSSETTSTCD------------------------------------------   358
Begomo_YP_001333680 TVYETPFSIES-FNNVPETLTSWAAENVVCP------AARPF------RPISIVVEGESRT-GKTMWAR-------SLGRHN-----YLCGHLDLSAKVYSNDAWYNVIDDVDPHYLK----------HFKEFMGAQKDWQSNVKYGKPTQIKG-GIPTIFLCNAGPRSSYKMFLDEENNASLKEWALKNAIFYTLTEPLFSTT---NQGATQVGQETCNSTQTN-----------------------------------   362
Begomo_YP_001285764 EPFVCPFPTTA-FDNVPTMMKVWAQEFVTNS------AARPL------RPKGIVIEGESRT-GKTLWAR-------SLGPHN-----YLCGHLDLNPNVFSNDAWYNVIDDVDPHYLK----------HYKEFMGSQTNWQSNRKYGKPVQIKG-GIPTIFLCNPGPTSSYTEFLEEEKNAKLKRWSNYNAIFITLNEPLYSTE---YQGPAPRGEEEDHQETED-----------------------------------   362
Begomo_YP_001661461 EVFNCPFSSSS-FNQVPEELKSWVSENIKDA------AARPW------RPISIVIEGDSRT-GKTMWAR-------SLGPHN-----YLCGHLDLSPKVYSNDAWYNVIDDVDPHYLS----------TLKNLWGPKGTAKAIPKYGKPIQIKG-GIPTIFLCNP------RSYLVIYRISRR-------------------GK---KQSPKGVVP--------------------------------------------   328
Begomo_YP_717930 EPWTPPFSLSS-FVNVPEEMQEWADDYFGRG-----AAARPE------RPISLIVEGDSRT-GKTMWAR-------ALGPHN-----YLSGHLDFNSRVYSNQVEYNVIDDVNPQYLKLK--------HWKELIGAQKDWQSNCKYGKPVQIKG-GIPSIVLCNPGEGGSYKDFLEKEENAPLRAWTLKNAKFIFLNSPLYQTT---AQDCQEESHTSTTD---------------------------------------   384
Begomo_NP_671461 EPWVPPFQLST-FNNVPLIMSDWVNENISDS------AARPL------RPISIIVEGPSRT-GKTIWAR-------SLGPHN-----YLCGHIDLNPRIYSNHAWYNVIDDVDPHYLK----------HFKEFMGAQRDWQSNCKYGKPIQIKG-GIPTIFLCNPGPHSSYKEYLSEEKNKSLNDWAQKNAIYVSIEEPLYSTF---NQTASSSRQETDST---------------------------------------   358
Begomo_ABY21702 SVYSSPFSSSS-FNAVPDIISDWAAENVMDS------AARPD------RPISIVIEGPSRI-GKTVWAR-------SLGPHN-----YLCGHLDLSPKVYSNSAWYNVIDDVNPQYLK----------HFKEFMGAQKDWQSNCKYGKPVQIKG-GIPTIFLCNPGEGSSFKLWLDKPEQEALKNWALKNAIFCDVQSPFWNQEEVSHSGATTRRSEEGQEESS------------------------------------   385
Begomo_AAP73446 AVYTSYYKPAD-FSQVPSVMTDWAENNVVDPSWRSDPAARPR------RPISIVVEGATRT-GKTLWAR-------SLGVHN-----YMCGHLDLSPKIFSNDAWYNVIDDVDPHYLK----------HFKEFMGAQMDWQSNIKYGKPTQIKG-GIPTIFLCNPGPRSSYKEFLDEEQNESLKEWAYKNAVFVTLEQPLFSTE---HQGTAS-AGEEAQNDSA------------------------------------   365
Begomo_CAQ55762 EPWVPPFQLSS-LTNVPEEMQEWADEYFGRG-----SAARPE------RPMSIIVEGDSRT-GKTMWACSKTMWARALGPHN-----YLSGHLDFNHRVYSNEVEYNVIDDVAPHYLKLK--------HWKELLGSQKDWQSNCKYGKPVQIKG-GIPAIVLCNPGEGASYKDFLDKEENSSLRNFGDRCG--SSPPAPLYQEG---TQASQRGGPSGGDALI-------------------------------------   368
N.tabacum_2207399A QIFVSKWDPQS-F--VSQMILSSLGEVFEDP------SARPVQNNSSDRPLSLILEGPSRT-GKTAWAR-------SLGVHN-----YISGHLDFNIKSYSNNVSYNVIDDVSPTYLKLK--------HWKELIGAQHDWQTNCKYGKPVQIKG-GVPSILLCNPGEGSSYKDYLEGSENSALKDWTIKNAVFVFITQPMYNPQ---HQSS-------------------------------------------------   356
Curto_NP_040557 DPWTPLFPLSS-FTNVPEEMQEWADAYFGVD-----AAARPL------RYNSIIVEGDSRT-GKTMWAR-------SLGAHN-----YITGHLDFSPRTYYDEVEYNVIDDVDPTYLKMK--------HWKHLIGAQKEWQTNLKYGKPRVIKG-GIPCIILCNPGPESSYQQFLEKPENEALKSWTLHNSTFCKLQGPLFNNQ----AAASSQGDSTL-----------------------------------------   385
Curto_AAC54875 DIYQPPFPQSS-FTQVPEIVQEWADSYFGVD-----AAARPF------RYNSIIIEGDSRT-GKTLWAR-------SLGPHN-----YISGHLDFSLKTYHDDVLYNVIDDVDPAYLKMK--------HWKHLIGAQREWQTNLKYGKPRVIKG-GIPSIILCNPGDGSSYQDFLDKSENEALKSWTIQNSTFVKLSGPLFDKD----TEASSQGQSPL-----------------------------------------   358
Mastre_NP_620726 EIYQATFTEED--LQCHEDLQLWRDQHLYHEPRR--AGTRIP---------SLYICGPSRT-GKTTWAR-------SLGRHN-----YWNGTIDFTV--YDDHATYNVIDDIPFKFVP----------LWKQLIGCQSDFTVNPKYGKKKKIKG-GVPCIILCNDD-----EDWLKNMSPAQIEYFEANCITHFMYAAETFFAP----ESSSH-----------------------------------------------   337
Mastre_CAJ13704 ATYTPEFPTES--LICHETIESWKNEHLYSES-----PGRHK---------SIYICGPTRT-GKTSWAR-------SLGTHN-----YYNSLVDFTT--YDVNAKYNIIDDIPFRFTP----------NWKCFVGAQRDFTVNPKYGKRKVIRG-GIPCIILVNPD-----EDWLKDMTPEQSDYMYSNAVVHYMYEGESFINY----SFASGEDVTASQ----------------------------------------   351
Mastre_AAK73446 EEFTNPHPQSSPDLLCNESINDWLQPNIFQSSD---ERSRKQ---------SLYIVGPTRT-GKSTWAR-------SLGVHN-----YWQNNVDWSS--YNEDAIYNIVDDIPFKFCP----------CWKQLVGCQRDFIVNPKYGKKKKVQKKSKPTIILANSD-----EDWMKEMTPGQLEYFEANCVIYIMSPGEKWYSP----PELPPTEAVHSDRS--------------------------------------   360
Mastre_Q80GM6 EIYTSPFPQSTPALLDPTAINTWLENNLYQQNS---NSNRKL---------SLYILGPTRT-GKSSWAR-------SLGRHN-----YWQNNVDWSS--YDEDAEYNIIDDIPFKYCP----------CWKQLIGCQKDYIVNPKYGKRKKVASKSIPTIVLANED-----EDWLRDMTPAQQDYFNANCETYMLEPGERFFSL----PAVSATAHPSSEV---------------------------------------   364
Mastre_Q67590 PVYQSPFPNEQ--IVCPPELVDIIDQEWNQQPN---GPRRPR---------SIYICGPSRT-GKTTWAR-------NIGRHN-----YYNSTVDFTH--YDKDAIYNVIDDVPFKFLP----------QWKALVGAQRDYIVNPKYGKKKKIPG-GIPSIILTNDD-----EDWIKDMKPAQVEYLHANAHVHYMYEGQKFYVL----PAEE------------------------------------------------   348
Mastre_P18919 QTYSAPYASR--DMSDHPVIGEWLQQELYTWS----PGVRRR---------SLYICGPTRT-GKTSWAR-------SLGTHH-----YWQHSVNFLEE-WNCQAQFNIIDDIPFKFVP----------CWKGLVGSQYDLTVNPKYGKKKRIPN-GIPCIILVNED-----EDWLQSMSTQQVDWFHGNAVVYHLLPGETFIPS----E---------------------------------------------------   361
Mastre_P0C647 EPYTNPHPTTEYDLHCNETIEDWLKPNIYQQNA---PGERKR---------SLYICGPTRT-GKTSWAR-------SLGRHN-----YWQNNIDWSS--YDEEAQYNVVDDIPFKFCP----------CRKRLVGCQKDYIVNPKYGKRRKVASKSIPTIILANED-----EDWLKDMTPAHVEYFEANCDQYILLPGEKFYKT----GEAGGSI---------------------------------------------   359
Phyto_P60470 DIKELPIFDF-------CTFKKIPILISIYDILETQKEQLSN--SISKRFKTLIVEGNSKS-GKTQFFKSVLT--NLELPFN-----YIKDDVDFSDENYDEDKCVNIYDDIDIYDIQAR-N------LTKVVIGNQKDSIVNMKYKPRTKIKG-TDISIMLVNEDTSIEKYCFDNFKRGRKEYKYIRENAIFINLDKHTITHYEYQKYENEQAVIQHFEMPKNWDGLLYFLDQENES----------------------   434
Phyto_YP_001965310 EE-KLADDEE-LITP-DYSFESFKTNSTTNEIIAAIQSQLSVQSLSKKRPKSIVIEGPSRI-GKTEFLLSYLT--HINLHYN-----YIRGEFDFSKESHKNAYKINIFDDISIPQINKE-G------LFKNIIGGQRGFRFNVKYAPKRFIAG-KKINIFLINPDISFKGYCEWSYKKGHKFHEYIEDNCIFIYVSDKLY-----------------------------------------------------------   377
Phyto_YP_001965305 KE-ELADTIK-LFGKSHYQFNSFKTNSETNEIIDAINSQL----LSEHRPKSIVIEGESRM-GKTQFILSYLT--HKNLQYN-----YIKGEFDFSKKTYKDYYKIDVYDDFGVPEINSQ-G------LQKNIIGGQECFTCNVKYAPKRQLSG-NKLSIFLVNPDNSFKGYCEWSRNNGHKFHKYIEENCIFIYVSDKLF-----------------------------------------------------------   376
Phyto_YP_456868.1 KE-ELEDEEE-YSKP-DYSFNSFKTNSKTNEIIAAIQTQLSVQSLGK-RPKSIVIEGPSRL-GKTEFILSYLT--HINLHYN-----YTRGEFNFSKENHKNAYKINIFDDISLTKIRKE-G------LIKDIIGGQKGFTVDVKYAPKRNISG-KKLNIFLVNPDISFENYCEWSRNDGHKFHEYIEDNCIFIYIPDKLYEEINE------------------------------------------------------   372
Phyto_YP_001708784 DELALLDKLQNHIPSTGYDLNTFKFNKSTQEIENAIVEQLK----VDKRPLSIVIEGASRL-GKTEFIISYLN--NQKVHYN-----YIRGSFDFSKENYNDNFKVDVYDDISINYIKSA-G------LLKNIIGGQGGFIVDVKYSPKRLLSG-NKLSIFLVNPDISFESWCEEDEKYAGETHKYIKTNCIFIYVPDKLY-----------------------------------------------------------   367
P.pulchra_AAF36424 IPPKRLWIHKLKMSELMDWAEKIVEEGVVEK--------------------SLYIHGKPGI-GKTNMAR-------LMFNDK----IAIIKHLDKLKEASVDQSVAIGFDDVNLKSGKYTRE------DCINIVDGEVGSQIDVKYGMVVLEPY--VPKVFISNLLPEMVYKGYDKAVERRLRIIYLESAEGLFQAIYKHERDVPLESKDDYVEMHESTFGFLVEWVQKKRGL---------------------------   378
Marine_ECU78929 DSSTIQTRLPETEQFICPALRQFAFNNDIHR--------------------SFIIKGPSGC-GKTTWAK------LHMPLPS-----LFVSHIDQLKTFRPGFHKSIIFDDVDFNHWPRH--------SQIHLLDYDNPRAIHCRYSTANIPAN--IPKCFTCNKLP----VDLTDEAIRRRVRVYNVRPDGIQQQ----------------------------------------------------------------   314
Marine_ECU78765 DLTTITESDDQTKQYLCEALSTFTFNADIHK--------------------CFIINGPSGC-GKTTWAK------LFMPKPT-----LFVSHIDQLKSFRPGYHKSIIFDDVDFKHWPRH--------SQIHLCDFDNPRAIHCRYATANIPSG--IYKCFTSNVLP----LDTTDQAIRRRVKTYNIKY--FQ------------------------------------------------------------------   294
Marine_EBA53594 EPY-DHDDVRG-----------------------------------------YWIWGPPGT-GKSHIAR-------SFSDS-----VFIKD-QNKWWDGYDGE-LNVILDDLDT-PVLGH---------HLKIWSDKYRCKGETKGGTIWLRHH----RFI---------------------------------------------------------------------------------------------------   231
Marine_ECU78623 STP-RSWAMDI-----------------------------------------QVYWGATGT-GKTKKAW-------TEAPT-----AYVHP-GGPWFDGYAGQ-EDVLFDDFTGGDFKLS---------YLLKLLDRYPMQVPVKGGFANWCPR----RVFITSNLDPRTWYAEANQEHQAALFRRITHITHFN----------------------APL-----------------------------------------   273
Marine_ECU78721 EPY-DHDDVRG-----------------------------------------IWIWGPPGS-GKSHAAR-------SLSDT-----PYIKS-QSKWWDGYDGE-EVVILDDLDT-HVLGH---------YLKIWTDKYSCTGETKGGTVQLRHK----YFIVTSNYTPDELWKEDPVMNLAIKRRFIMNHKQFRDS-------PVRFERNPLDNITNPN-----------------------------------------   306
Marine_ECU79313 PTR--NWITKV-----------------------------------------YWYYGGTGT-GKSKTVY-------EKANETNPHDWYTKMGCNKWWDGYEGQ-PYVIIDDYRRDLCTFS---------ELLRLLDRYPNACRKKRFHNTIFS-----------------------------------------------------------------------------------------------------------   251
Circo_NP_573442 QKP-RDFKTEV-----------------------------------------VVITGPSGV-GKSRLAS-------EMEGS-----KFYKM-KGDWWDGYSNE-DIVIMDDFYG-WLPFC---------EMLRLMDRYPHKVPVKGSYVEFTSK----KIVITSNTHPESWYCPD-KCYLPALFRRINKWMYWD---------GLRFEDVPDAMKKHPINY---------------------------------------   290
Circo_CAC50250 QQP-RDFKTEV-----------------------------------------IVITGPPGC-GKSRWAA-------EYPGS-----KFYKM-KGEWWDGYDHQ-EVVIIDDFYG-WLPFC---------ELLRVTDRYPHKVPVKGAFVEFTSR----VIIVTSNSPPDAWYSDE-RCCVQALFRRINKWLVWN---------HDKFEDAPDCMKKYPINY---------------------------------------   317
Circo_AAZ78351 KMQKRDWKTNV-----------------------------------------HVIVGPPGC-GKSKWAA-------NFADPET---TYWKPPRNKWWDGYHGE-EVVVIDDFYG-WLPWD---------DLLRLCDRYPLTVETKGGTVPFLAR----SILITSNQTPLEWYSSTAVPAVEALYRRITSLVFWKNATEQSTEEGGQFVTLSPPCPEFPYEKSSTVFFITS------------------------------   321
Circo_NP_047275 SRP-RDFKTEV-----------------------------------------DVIYGPPGC-GKSRWAN-------EQPGT-----KYYKM-RGEWWDGYDGE-DVVILDDFYG-WLPYC---------EMLRLCDRYPHKVPVKGAFVEFTSK----RIIITSNKAPETWYKE--DCDPKPLFRRFTRVWWYN---------IDKLEQVRPDFLAHPINF---------------------------------------   299
Circo_YP_803546 CPP-RDFKTEV-----------------------------------------IVLIGPPGC-GKSKLAN-------EMEGS-----KFYKM-KGDWWDGYDNQ-DIVIIDDFYG-WLPYC---------ECLRLCDRYPHRVPVKGAYVEFTSK----KIVFTSNRHVDGWWKG--EIEKSAFYRRINVYKFYE---------TGEFKDMPGHMLPHPINY---------------------------------------   305
Circo_ABS70979 ETQ-RDWKTEV-----------------------------------------IVLIGPPGT-GKSRYAF-------EFPAEN----KYYKP-RGKWWDGYSGN-DVVVMDDFYG-WVPYD---------DLLRITDRYPLRVEFKGGMTQFVAK----TLIITSNKEPRDWYRS--EFDLSALYRRINKYLVYN---------VDKYEPAPSCSLPFPINY---------------------------------------   297
B.catenulatum_ZP_03324227 DPSLAVIVADNLQYCKTLEAKYLEEKSKACEDELP---------------FVEYRWGETGT-GKTWTALH------DPETGKRLDDVYLVKDWAAPFDNYKGE-SVILLDDLRGRSVDRSFARSGIALADLIKILDNYSGEVHARNVNRYLAVK----KFIITSNWPLEDQYVGESPCDRDAFFNRIDKVVLFVGGSRRKKEHSSFIHYPDGSEVKVSLSGREIGDSGFASSLKECVEPLDPNRESKYGIYPDGISLDID   407
Nano_NP_620700 HLLEEEPDYRT----------------------------------------IIWVYGPAGNEGKSTFAR----------HLS------LKDGWGYLPGGKTQDMMHLVTAEPKNNWVFDIP----------RVSSEYVNYGVIEQVKNRVMVNTKYEPCVMRDDNHPVHVIVFANVLPDLGKLSEDRIKLIRC-------------------------------------------------------------------   285
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Figure S1. Multiple sequence alignment of 40 RCR Rep proteins. The five motifs conserved in geminiviral Reps are boxed. W-A, Walker A motif; W-B, Walker B motif. The alignment was constructed using CLUSTALW [1]  
and then edited manually.
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