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Multimodular type I polyketide synthases in algae evolve 
by module duplications and displacement of AT domains 
in trans

Ekaterina Shelest, Natalie Heimerl, Maximilian Fichtner, Severin Sasso


Amino acid sequences of newly annotated type I PKSs:

1. CvaPKS2 from Chlorella variabilis:


>Cva_PKS2 ChlNC64A_1:g21.t1
MAVRLAHGLQNRRVIAARGVLPLLNYTSLRTSGSKHVTSARFDVLLRCGERPEVWSASAWTTTPSPASWMISTMGSGSRCELLQGKEPAGCGKGGGAWPLDFHPWNHCKLWFTAGVLNPLPNVCVLNPLQEPPIRSMEPPRLPRAVLLAGVVWRGPPCNACSDACRVVSAPLARDAVAFNQKGQLGLCKNDVFLGGCRCRPTGGMWISGGWERAPCPSDLVAFWREPNCSTTSSLLFPRKRHAAAAESCCNHRITRSMCPSRSHISTPSPGFSHSILHMLATAVLQATAIDAQQRLLLEGCWEAMAHSTPGSGAGEACNDARAVGVIVGISYNEYYLNSAHQGMSAYTATSGTLSVVCGRISFTLGLKGPSVSIDTACSSSLVGAHLACTSFIPGGCYRSLAAGVNLTMRAETTAVLSKAGMLASDGRCKTLDAAADGYMRGEACIVHLLEALAASDGVAGSVLLPAAIIVGTAVNQDGRSSSLTAPNGPSQQAVVREALACNSVAASDVSVLEMHGTGTALGDPIEVGAAFAVFQTVGNHPLELQAAKSRVLHTEPAAGAVGVAALSLHLGQMGRHDILHLRTVNPHVSSVLQSYAHQSDTRGWLARRQGAPVLHSTPEMHGSVSSFAYQGTNSHAVLGMTCPMSCTAPQTWSWQHRRLWYQISSHPLLSQFIRGQSGTATATALANIRMQCSLQRPALSYLLQHSVCGQALVAPTVLLEMAAAAGQLLWSQEEINNPVALTALVIKQPALLLDGTVNPTLNCDISPASGGIIVGSGILPSGEAAAHIHGRLQGIDTAVTRLEVDVLSVDAWLLESQGANRATNLPPHGPTDLNGMASLFNPTDRKRTWALFGSVCVKEHRNSSCWIHPAVADSSLQLNATVASQSQIRSVGGAVLAACGAYAPMRRLAASSAAVGAAVMQDGGSSNTWLLSLRQQLLATLGNQFKALKAAETPSPSSGAVSPCGLPAISNVCRPPPIANLDGITQQLSEIVAHILGTDGVPADQPLMDAGLDSTGIVELTNAVQDVFRIDVPASITFDYPTVLALADYIASEGLASTRHQKVLCVVSSCNKMPSSEQTRQLTSEVIGWASSMASNGNEETSIVRRMLTSVDCVAPVPLERWDIEDMGGGKDKLQASKVRFGAWIDCISKFDEGVFRLSRAEAIGLDPQCRMLLDNTFAAFQDITPPVPTTIPSSSRGRVGTYVGCVWDEYQELQNEHCIQLSIAALTGSGLSFLVGRLAYVFDFQGPCIGLNTACSSSLVAVHLGHHALQDGEATSSATLWAHSGAPIACVSSLHGLLALFQQHAVESIYGAPIACFSSLHGYLHFLATRLTAGTNAILLESTSRHLAQLQAVSSDGRCKTFDATADGYGRGEACIVFVACSPDNNQHPLAVMHGSAYNQDGRSSGLTAPSGPAQTALVRIALKKSNALPHLVGWVTTHGTGTPLGDPIEVNALGQALAASAQHVTLCSLKASFGHTEGTAGVHGMLITTFGLQYSSTPPNIHTRNLNPYISSAFQQWHGYNTVPFVARTPASWHAATLSMAGCSSFGMTGVNAHALFSAIPFQFHCSYLLIWHRQREWPVPSNHPLLKSLVWKHEVGLARFQCWLSQPIMADIYDHTIQKTSILPGASMLECCIASSYILLSETIAMHTVCLVDCSIPSPVLIHTTMPGLLDCDIDVSGIVRLHTSNAQTNMAAKLHFHAIVHKLADYCCTQSISPNNAVVCSSCKAPNFMPAMENISGRLRSLLASINAEYSRFGTSNVDLDFQWRGNGWIVHPAIIDNALQLGPATASIEKMNKSTWVMPQWGAVSSSMIREQTRTVDVIRTSHWCSSGNGHFIHVDELQAKTIHLAMDYQNIISTSLDCHRMIYETEWQALEIHVLPEEHSLFIDPWRLQPKISIRPTFGPSTEFVVTCPNWPAAETCESAAAMLTCASMTMLLQTAEAGPGGAVQLVSQAAQSAGRTPSGRGCSVPVMGMSSMMRVAAMEFGEVHWAWTDRDDAYPALTPSGDVQSLWQMPDGQSDMYGRFLQANTWVAPRLLGRDPGQTDKGGFLSSSMAASLLSGTFVVTGGFGALGTFVALWLNGLGVSDVQLLGRSGRTSGRSMAAYLLGSNCRLVCSKGDVACSEETDYVLTSANRSKDKVLHGIMHAGAVLDSKIIANIAIRSIRNEYSGKVYGTHHLLRRSFTSALSVCKLFSSLAAFGGAAGQASYAAANGSLNAWAKNAQGQGHVGLAVQWGNWDGGGMAVNNKGFIERMKRIGLGMIDPDVGLSTMACLLHQAASNTNKWSWHQEVFIGTVFLWDIILQKFVHIPMYFQEFEKGSPLDQQNYSVQTPPYLRMTTGALHTTNVVKVLHPVPQYLEQKQHHMLTHILNIMEGLSIRNVSADQPFMLDSIGVVQLRNQVATYSGVEVPPTAIFDHPTPIELARFVVGQVSMSETQMPNFAKIAKGQKQTLGIQTVSIVNSRVLRDGIVAQMSALVRMIVGHDVGVDEPLMAAGLDSLGSVHLRASILEQFSVDLPATAALDFPTIAALAGRVAACNPTHADMSTVQHNSLDPSNISGNNNPVTGIVGLSCAYPGPAAADCCCDFWEAAVLGENIQTTIPYNRWDVELHYSPEINVNKMNVRFAGFISNLEFFDSEMFRFGRNEAKVMDPQSRLVLEHMHHSFIDAGTRTGQSIAQDAGVYVGVMHIEFLSYLSYMGIAISPNVVTGNGMDFLVGRLSYTFGLSGPCLSTNTACSSSLVATHLANAALVHCESHAAASCGVFMVLLPGTMAGISQLKALSPEGRCKTLDSSADGYGRGEGCTVATIELVDHGNLAIAFICNTVVNQDGRCSSLTAPHGPSQAALITRALSNAGMPPSILKYLAIHGTGTPLGDPIELSALGQALSNASGLQYLTIGSVKSCYGHTEGAAGLTGVLLLLYAMGNQCTTPTMNLRHLNPYVDSCINDWQKMCHLYSHASREAAPCDIPTPQKLAGTSSFGMSGVNAHALIKGSGTVGQECRYAKPSTIRKEWLWCLTPAYYILGKNTPARTVQKSTFMLSTCKPELAYLKDYKIEGQALLPSSAMAEASAAACLTLLDIQQRTQLTLCNTCVNPVLLVKHSAVLEVNINYTNGDMQMQTVTTANTITLMNYTCGLITPAWPDFEQELSHITATDRMKHTTNLSALLNTLLLNKWVVVSDIFTSNVDQHPGYCLEPTSLDAICQLACALTRRSASLKLPNFESILIVQSKSYNNIKQMSAAQLIAAKSGDETHIAVKCSHTHHTPPQQCLFALRKIQLQSTGNGDGNSDIDRQQQDWLYCLEWTVYGNVTAALVFKAAEVNCVQLAMADGHASTVATAIAVGQQAYVGGAHCIALLTRGALSISGAACVVPNANLQAIGIWAFARTIAQESRSIDVQALDLQQQYAGSHEMKTALLAATSITDRLLPAQVHGSAFGHTLQGGTMAASVLQRVSVNRNTPATLLFNNATSLTHRQVVVAVKAIFQYSRPVHPLHFSDSPGESSGLVHWAGIIVASDPDEDHLRPGDSVFGLNSCCIGAHIQTCAQNVFHMPINTCFRDAASTSMLYVTLAVALRDMASVQPGDNVLVHMMDGRTTALTAQIAASLGAAVLTTGGNICDRAWLRGLGVKHVMSSCCEAIISNTLQLDTPSVVIKSFAESDTNAGCLAALRADGRFVVINDYNMWSKERVAQERPDVSYRASFMERLHVSMDLQPLVYQMLADLTFILRGFTFLTNCNIPILGTTFDAGVEKGYVVVTGGLGMMGSLVGIWLAMEQMPQIVLLSRNARPRIETATVLQLGSGAAAAFHIIQCDTSNAEEVSVVMASNQGRRRLLGVVHCGGVLKDATIPNQSLLSIRSSFAPKISSAYHWQLPVSLKASTLHLTCSSVAALLGSPGQANYSAANAVLDGMALDRQAQGLAGMSIQWGAWAEGGMAASNAAIAIAVQRLGMGMISPAQGMAAFQLFMLMHSATSFPGVIVAVPFRWEKFIRQLDTSAIPFVLHGVATPTCSEHEHETAMLGHTCGHPDISNGRAPSASRQTSGTPFFNHTESSTTKEKTKHITEQLFSLVTIMIGTTIDLQQPLMEAGLDSLGVMELCNNINLVFNVNVPPTVLIDYPTISALSGYLAQATSDCPDTYSVSLASGFDDSSAHLADFHVELASELFSSDEFLAHNSLAVIPMERWDVDGTPSPVLDYNEIRFGSFVPDVQLFDAAAFNISSVEAVYVDPQQRLLLKDAAEVLQEWDSRPHQVSTNMPIARERLGVIVGVGPADYVNLTTATLPISPYLITGGTISVAAGRMSYTFGLHGPSMSVDSACSSSLVAVHYGVLDLQAHHPDATLAAGVNLLLLSHRSTALQMNGMLAMDGRCKTLDASANGYVRGECSIVFLLAIVSPSMLDTPQSLPSLLILGSCVNQDGRSSSLTAPNGPAQQNVIKAALVAGNTAGGQVGVLEMHGTGTALGDPIEVGAATRIFQDEHRSYPLSYTAVKARVGHGEIGAGILGMLQMWQQLAHCMAHSITNLQHINTYISRIFHEEIKSGVMTQVPRQEVPLTLPSNKQCASISSFAFQGTNAHVVLSKSFDLSRTRQPNAEDPRMWNRKRFWTGPAHHCLLCCCIPTAESNQRTITFQAYLGRAPGFLRQFDNGITPASTLLEIAAASGKLICGDAQLPSLVVIELAVAAHMQGKEQSQLLSCAIEKQFATAELCQTNISNNRITKLLTYMLRTVTVQQLKKVSHKKPAILFDFVKPTNMELPVPILTAQVARMACSAVNSPLLPFSFEEAVIMAADDVESCTKGVSACSILKPYIRTGTSLTVASPFQTIIIKSNTSHRVELQTITSSAYDSRVMDISGLQLTPKRGRQAINEYTLFWQRMESTQCSGSKDICDSTWLLVGIDDVALSSICNVTAADDVHSTSFTYWYTPMWMIHRPTVASELVGSSKVHLHALMSIVTADHILCVQPEHWHNRVDHATLCGVAPAFTVSKQTSSMSENEQHWQQLLYVISLAWAYTSKGMAHQNCKASFISRGLRHLPGWFSCNTNFSSASGAALGSLACGIGKSLFMENRKAYGVALDLDNSGTHLSTAQLHWLLQHSEEYFCAVRGGHLFAERLVKHWSLPRQRQLAIQACMTCIVTGGTKGLGWMYARQLIQNACQTLVLTSRSGLLSLADFVSLSSQGSTTFVAHRDASEPVHGRQLAHWLHNHLPAVQLCAHAAGLPGFNLIDDLTCEQFIQVVSPKVMGASALGGSHLTVLSTVFFSSTSAVWSQAGAAHYSGSNCYLDYTAHAWQGAGQPATSINFGPFGDIGMAASLSESMAAVGFRLQDGAQLFPIFARSAYLPQSINARLSLGKFSKINTTKGRWALIDDLTTIPESSATPPQLSQVPVAAVSTHPLFAAAAGPASMATAGRPLLTLGEAQHIVHTIAVEVLGEGQLGSSGQLPAGGLDSLSAVELSNQIGQAVGLDLPSTLVFDYPSVGAMAAYLMTKIWPKHSAVASADTAELTQQTAVHSAELLLAGAPPDPTTEHFAILVSVSARLPHVQLQGSPTSAPALDAVSVVPFDRWDLEASWGSKRGLRSRFGGWLQGVDYFDASLFTLSGSEVDVMDPQQRLLLELSWELVPRPDSGRPAVNACGIYIGIQQMEYGSLMASHNGTLGAFSGVSNSCWHSIEATGTPFSVAAGRLSFIFGFSGPAVSIDTACSSAMVGTHMAAQHLQQHMGDALSAGVNLMLAERTTLAAQAADHGGRHRHALPFCPGMLTLDGHCKTLDKAADGYVRSEACVVLHLSASNSKDAENGASSALIHEGVVLCGTFVNQDGRSSSLTAPNGPAQQRVLRGALQAAILLPEHVTGLEMHGTGTALGDPIEIGAITAVLPGAGLPLQLTAAKSRLGHAEPAAGSIGMVHAAVELCTVHSSSITCLTTVNPYVSSTFTELTTIGQPIPHISRQDAAAVALPVMSSMRATMGISSFAFQGSIPLMSKLCEDKRGIADRLSANPSQFLRERLIESPRLRHRPPRDPFTTSGGGLFPTVIGSKAGASWRRQRFWYAVPQHHLLEQCRFNAKTWMASLKFSSSKASLAYLHDHKVQNQVLLPATAMLEMVLAATSSASQVDATLCRLVFSASISSPVIMAIARDVALSCSLHPTTGSLEPFILMLQIYIVDVYCSTNTYAGILLESLGARKADAPSLQYRMFAAFVASASDAFATAIPHLLHPTDTDTMSLSSRRRALAAGQVDSSDLLRQQPGGYLMHPAILDATTHTAATLQGTQKTEAGITRVPVGVHALLARSVPLGRTARHWCQGTILASAGNGVALTNFAMAVSGDSGIYISGFEAKRISRHAFGSFEKPTTSRSSIAQVGSEDAHARETSHMLATRANVSTLQQLVHQIAETVLGAAMPPDQPLMEAGLDSLGNGISKEHFTLSVAGAMELRTSLDAAFGVDLPATAVFDYPTVRALTQLIAQLKQESSGYPIATESGTASDQHGFNTTVATSGPAFHSVVNAINRLVQRVLGAGDAVDSEQPLMEAGLDSLSAVELRTALNATFDLDLPATTTFDYPSVTALAGYITLQLKDAAEAPAAHATAHAATAGQATLAFHADYAGVPKHLSRSVAAFQPTMRYTAVTGTAGRYPCTSEFGGLAPFWQLLEHGANLPRLMPLQRWDVDQYYATQDEGNTRTMYVRLGGFVDSVDVFDLTLFRLAATEALAVEPQSRILLEQVFLALADAQPATGPLLDSRTGVYVGCMYSEYTQLQHSLGYKMSPGIVTGNGISYLVGRVSYSFGLQACRLPSRVALHAGPSISTDTACSSSLVSAHQAHMGLLGHETVAAVAAGVNTMLLPITTTSICGLGALSPSSRCKTFDTSADGYGRGEGFGVVVLAHASSNANSRLQQHDALGLVCGSAINQDGRSSGLTAPNGPSQTALILVALAAGSLSSSLVSYMATHGTGTPLGDPIEVNALGQALHPAHSSLRAPLTLGSVKSCYGHTEGAAGVTGIFLAAKVLQQHSHPAVLTLRSVNPYVEAALRDWRKRNVAVASVPKEGSAGSIWRPELAAGTSSFGMSGTNAHILLSVPNARHVPNLINIWRQMRLWPATMPSHLLPRAAVHLRQRQCRFEAYLMAPALSFLWDHQVQSRPLLPGSALLEMAMAAGHMLATSIMQRDSETSTLLAECTIPASATLSDSPAAMQLQLVLGLREGSYTISSVHSRITHLAGGTRNCSHDHRSKTFASVVPANTETTVQLSAMLAAGPVREVRLASQLGCLSINPVVHTDGYCSHPAVVDGCLHLGASLAQSSEGDMSRITVPVVVRSYASTREFKPNADMNTYASCRLSQISLDGASVSSYSLKSAFAKTAVTEIADLEARPMRVMAATRKLPIFVRKESSAVVSNEHSGEVGAIAPRLLYHVLWEADSMTGQYNQEARQQQEHANAIALAVKVHINTLMQLVATPARSHSSSADAAMPTSQLLSLLQEVTGRGRRGTQIRVATTGAVRAGPSLMGPSAGHSSAAAWGMVRVAASEVSNARWALVDLDSQASISQTAAGEAVDVSGSLVRHGVTFQPVLLPLTSRQTATPTLETAQQTMMLITGGLGERPAVERYYTGNHAPRKCDASAGIGSLLSTWLAYQLGAHLTLLGRTGYFTSSTPDLMLSEAPVTALRCNASLTAEASAAFFSSTTACRQLAAIMHAGGLLQDGMLQAQSAASVRNVFSPKLRFVAHAANAARTHAMHVVNLFSSVSAFLGTPGQSNYAAANSALNAWAGVFQQCGIGGKLSIQWGAWATVGMAHSNAMVLMRVDKAGLGVVMPMHGLTVLQSVLEGSAVSQLAEAIATPFLFDRVLRGLESVPRVFLHVAASISIWPETSVDSPVIDAREHEMAAATVSLKSPSALGDIILDVRARVHAILGSEVSDVQPLMEAGLDSLAVVELRSEISNTFGLELPVTTLFNYPTITALANFIAAQLESLSGMAVDADLATLELKVVDAIAVEAEILRIVRGMVEMEISSSQPLMEAGLDSLAAVEFLHELEKRFEIDLPATVMFDYPTVAALAQHTAGILAAEGGTLASGGLATAGNLAAPSLPAQQDTVTNLVGLSCRYPTTSNSLVSFWQGALQPVDLPETVPLDRWDLDRLYAPQPTNSTMYARFGTFVHDVDKFDWQMFNLTRTETLAIDPQQRLLLEESHACLMDGRPATGSLFGTETGVYVGCMYQEYTDVLSSAGTKLSAAAATGNSRSFMVGRISYIFGLAGVLNPGAAANASPCLSTDTACSSSLVATHLAHYSLLNQETVAATAAGVNAMLSPTTTVGICQLQALSSTGRCKSFDSTGDGYGRAEGFGVVLLAPPHPGQLAVAAVRGSAMNQDGQSSGLTAPNGPSQTKLLLTSLRRGGLNSMKLRFIAVHGTGTPLGDPIEVGAIGQALQSGRNKTAMLTLGSIKSCYGHTEGAAGITGLLLAAQMASRLCVAPIMHLRNMNPYVEAALGDWQNHSHIAATVPRQKQGGDEAALLAGTSSFGMSGVNAHVTVGSVGVASQHAHAGNIVLKQTFSSRRIWPLPLANPILLSILPKQHQAIFNCTLSHSAVQCNWEHQVEAVAFLPTAATFDLMAAAASCLTEASNAGQALADVILMVPIYCTLESAVTCSILFTSGSFQVAAGTEVSATASMCQVVSPSSSTGIVKAPTGITVAKSMTACATEGPTSCIFTAVVGQLEHCANSHNRCYVYTQAAISLPGLPVPQTVLGCRLYLSAPAPASSLHPRAAIASGQNILLVTNNCPAACQLHGLLLRPLPAVSAKRIATQRQSPAWQLLWRPTEILPVQQRFRPCLILSTHPCYLSSLCEYSSHLQGGDVLLAALNAVWNENSGTANNASSSPTCCSELCLSSEVHLELLLHTLGSQQLCFLVQESGSAVDLSAALVSYRAVARLSTGLRIALITYNQQVVGSLGPSTSSQVAFLQGEYQDIPCKSKRQEEEGLARTLFMENRSAFVTSIDLQKFVPPPPVTTLTSITDQAYGFEVAFRSGRVYALQLTQGATPRARPYAKISTALVSGGSKMHCWSGASVQVTVKGVVCVFEVGLGHEYCQHLVHRGCRMLVLSSRGGSLSLDAFCNLVASGCSVFAIKADSRCRHSMGQVLGWVREALPLIDHFAHAAGVPGFAMLRDMSTTEFREIAEVKTAMTSAFQEAALPLQSQLAFSSTSSVWSQTGAAHYASANVFLDIYAARTQQAGLPCTAIQYGPFATSGMAATHVGGLEALGLKGLRPQQITESRLVAGSVSHMLYARIDVLRFSTIYSAKGRWGLLDGLLLTSQGRAPSPSANDMPVCTVAATNGSFGSSKETNIAPVGLQQVEQAVKDAASDILGVDLDGELAAGGLDPSGQTATGTGNFPAGGFDSLSAVELSSTLSSTLGVQLPGTLVFDYPSVQAMASFIHGIMGTHGHAPDLAASYASMRAQQLPISAGFGPIDAPHALHSSRIASVTMASRLPMDHTVCGRDADGICSVPFERWDLEALRIGKSVLRTRYGGFLHGIDQFDASLFGITSAEAELMDPQQRLLLEVTWEVVRGLDTRSRNSAPESAVYVGIQQMEYGNLARPYLHTIGPYSDPVHPHTHALTSWSCHPSILRAATGGSFSVAAGRLSFVYGFKGPAVSIDTACSSALVATHHGMAQLRSLPQWAVLAAGINLMLSEATTAAAQSAGMLTQDGRCKTLDAGADGYARAEACTALMLADGADLSNHIEAAYLQATFINQDGRSSSLTAPNGPSQQAVIRGTLQAASLQPRDIVALEMHGTGTALGDPIELSAALAVLHYGSTPLQLTTAKSRIGHSEPVAGTVGVTHAATMIAYNSISGVMHLQVFNPMLSTLLHGYMAGSRVAHASRQGSPATVGNTLSSPWQAACGISSFAFQGTNAHAIIVKGPGQPATQQCRPIEWQRRRFWFSTPPHALSRALTGARHVLQVQGVLQSASTAYLWDHHVQGRRLLPGAAMFEAAHAAGALLLISAANDSRKAGTAGSATPALVSVSIPAPLRLPACSGSLPNFVILAVAVEAATGRLKLTSSSTLSEASTHLAGSYACSVEEKDATSQADLAVHGQTTFSLLFSCAEWATAGGSAQLPSGIAGIQRSKFFSQSGQYHVHPAVTDNATQVRTNTLLDLAFLHALRMADCFFMNVGLSSLPLCCFLLQIGSAFKSTARSAIIRVPAGLSVFHVATAEHISPRATWAASAALMGSTIPDGAVACSYRVATENGEPKPQLHIGAMLFKPTGNTQSAEVAPSSRKTADGAHTFQSAKLMYAIQWEASIPIDAGNPAVCSIVQHGLLWEIGNSSGLQLPVRGASNAFEAVQNSLKLLQTAMRGRSEAAVIVNSQLLTAGTRKSSPAYAAVSGLLKVAAREITDLHFAQFTHEAFAAATAKLPAESTDAFGTATAKLQHMETARQTAPGSILVSGGLGDIGQLAGCWIATSHPHVHVWLLGRSGRFTHPMAAMLSSHASCITMSASDIAVTADMAGLMQGLAASGSQMVTGILHAGAVLHDTLLSRQTAQSLRIVFAPKASGALCLLRVASGMPLDRVVQFSSLTAQLGTPGQSNYAAGNGALEGIAQDHVNSGIQNSSIMWGPWATGMAGNNPRILERFRKSGLGVITGVTGMAILQAVTCSLAQMPAVIGASILWTQLFRGAQQVPSIFADFVPANTSGSRNIAALLDKARPVGDDNQAVASPGHATATHIDVLGLVTTMVNGMLGAAVPPDQPLMEAGLDSLGAVELRNSISDALGTELPATLTFDYPTISALAAYLNLNHAPSDNNAHEPASLPNTVLDAGAILAELHSIVKGMLGIDVTSEQPLMEAGIDSLGAVELSNTIAKRYKVDLPATLVFDHPSLEAITSHLTSFLKMSDFVDALQESSLSDVLFSRLLPPAEAYSTTITGMSATFPADITGMSAFWAAANDGANLQKEVPLGRWEIDAGYHPSTTPQAMTIYVRFGAFCSGVDLFDHGLFKLSRNEAAAMDPQQRLLLEGTLVSRTEAVSSTYIIAPAASIPSPPAGVYAGCMYNEYTSVILSGGHKLPPQAVIGTGLSYMVGRISYTFGFTGPCVSTDTACSSSLVACHLAHKGLVLAECNAAVAAGSNVMLLANTTAAICQLQALSPVGRCKTFEASADGYGRAEGVATLMLCRQQLAQLQHPRTSETPSVIVQGSSVNQGGRSSGLTAPSGPAQTALVRTALASGSLSTSQLCMLSVHGTGTPLGDPIEVGALSLAMSGTSSGGIAAVTLLSNKSCFGHTEGTAGITGLLLSVAALHKQAAPEVMHLCNLNP
[bookmark: _GoBack]

2. MccPKS1 from Micromonas sp. CCMP1545:

>MicpuC3|scaffold_15:58957-81298:g1.t1
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