
37 Chlorella vulgaris sequences from OSAMU GOTOHճ FamAln analysis

July 17, 2014

>CYP51G1 Chlovulg11.1230 Chlovulg11 - [1:4235]  ( 1232214 - 1227980 ) Astespec00120.840 + 7:506  ( 1 - 506 ) N   1995.47

65% to CYP51G1 Asterochloris species
MFDLSELRALPLPLLYVGATAIFLLAIATLRLISNSLPTKAPPIFEGLPFIGGIMKFASG

PMKLMADGYEKYGEVFTVPVLHKQFTFLLGPHVSGHFFKANDDEMSQKEVYEFNVPTFGK

GVVFDVDHKVRAEQFKFFAEALKSAKLKLYVPYFVQEAQDYFAKWGDEGEVDFAKTFSEL

IILTASRTLMGREVRESMFNQVADLFHDLDMGMLPISVIFPYLPIPAHWNRDRARKELAS

IFSRIIQARRGSDSKEDDMLQSFIDSRYEKVYGGRYLNDEEITGMLIATLFAGQHTSSIT

SSWTGLTMIRDKAAWAAAEEEQRAVVRARGEELSIDALNDMEVLGRNMTEALRLFPPLIM

LLRAAKAPFAVTTSTGKTHVIPKGHVVATSPAFAHRLPHVFRNPDDFEPERFVAPREEDK

AAPFSFIGFGGGRHGCMGSNFAILQIKSIWSVLLRNFDFELVDPFPEQDFESMVVGPKPC

RVRYRRRKLTL

>CYP97A44 Chlovulg1.66 Chlovulg1 - [1:9533]  ( 71014 - 61482 ) Chlarein2.8722 + 12:718  ( 1 - 718 ) N   1778.76

69% to CYP97A42 Asterochloris species
MPHATQRVLVVEPAVGAPRLGQRIHVRQFKANKTPQRSAHKFRCSAASSTGSGPSFSTNE

IKEELPRTDGNERSLDDRILSGEFTDRGSTKERLTRPIRKVLAKDPVGPGRGLAYQLAKI

GQEWRAAAAVRMPEARGDIREIVGQPVFVPLQKLAMIYGKVFRLSFGPKSFVVVSDAAVA

RHIMMTNAANYSKGILSEILDFVMGSGLIPADGEVWKARRRVVVPSLHRKYIANMVDMFA

DSALHGVATLAAAQEAGRAVEMENFFSRLTLDIIGKAVFNYDFDSLTHDDPVIQAVYTVL

REAEYRSTYPLPYWQLPLMMWLVPRQRQCVEALRIINTTLDSLIAKSKRLFDEEDQEFGE

DYLSDKDPSILHFLLASGDEITSKQLRDDLMTMLIAGHETTAAVLTWTLFCLTDRPDVLR

RMQQEIDEVVGDGKPSMDQLRSLRLTTRVVNEAMRLYPQPPVLIRRALEDDVLGGFHVSA

GSDIFISVWNIHRDTGYWTRPEDFDPDRFSLEGPVPNETTENFNYLPFGGGRRKCIGDQF

ALFESLSALAVLLRRFEFRMAPGAPPVNMTTGATIHTSEGLLMQVVPRTITDPLEGVPVN

GKLVITPAAATLSASTV

>CYP97B38 Chlovulg3.1200 Chlovulg3 + [1:4375]  ( 1198046 - 1202420 ) Chlovari20.809 + 5:670  ( 1 - 670 ) N   2385.04

72% to CYP97B36 Asterochloris species
MLFCGQSLRSSCSTSHSAEPCSALSIRNSRLPFRTSSWQQISHSQSSRSLCHRHAFQRQH

RQSKHGIRNVVTCSLQDTLIGVGLFFTPSLLALAYATVKGKGNTKDGLSRMLTELSQGYF

QPNVGGETIPVAQGELSDLAGDEPLFKALYQWFLDSGGVYKLAFGPKAFIVVSDPVVVRH

LLKENAFNYDKGVLAEILEPIMGKGLIPADLETWKPRRRAIVPAFHKAYLETMVAMFGAC

TQETIRSLDALTADGEGQTDMEEVFLSLGLDIIGLGVFNYDFNSITKESPVIKAVYGVLK

EAEHRSTFYIPYWNIPITKYIVPRQRKFNADLAVINACLDDLIAQAKQTRQADDVEALQA

RDYSKVRDPSLLRFLVDMRDADLSDKQLRDDLMTMLIAGHETTAAVLTWTLFALLTHPSA

YAKVLAEIDSVLGDKTPSIEDMRAMPYVRCALAESLRMYPQPPILIRRALSDDVLPAPLG

GDSSGYPIGKGADIFISVWNLHRSPHLWKDPDTFRPERFSETNSNPAFNGAWAGYRPEAQ

GSSFYPNEVASDFAFIPFGGGARKCVGDQFALLEATVALTMLLRRFTFDFVEGPESVGMA

TGATIHTANGLQVRVQRRDVGVTPAGAESQEVAVPV

>CYP97C32 Chlovulg7.745 Chlovulg7 + [1:5357]  ( 743114 - 748470 ) Astespec00146.377 + 6:618  ( 1 - 618 ) N   2147.77

75% to CYP97C30 Asterochloris species
MSAFPLGTLPPAGRIPYPQSICSTSRVFNTTNSHQASKNSWSRPSDRLLRDIQVRAVDTE

EEIDLDVSVDRGLQKLIDTAGAGASVTSPGWLTQLGRLWGGKSDVPVADAKPDDIKDLLG

GALFKALYKWMEETGPVYLLPTGPVSSFLVVSDPEAAKHVLRATDNPKRPIYVKGLVAEV

SEFLFGDGFAITGGDNWRVRRRAVGPSLHRAYLAAMADRVFGPSAQHLATKLEGVAASGE

SIDMEACFSQLTLDVIGKAVFNYDFDALNTQSPLIQAVYTALKETEQRATDLLPLWKLPF

LAPFVPRQRKALEAVELIRAETERLIAKCKEMVDAEEQAQFGDGYMNEADPSVLRFLIAS

REEVSSRQLRDDLLSMLVAGHETTGSVLTWTLYLLEQNPRAMAKARAEVDAVMGDRAAPS

VEDFMALRYVMRCVNESMRLYPHPPVLLRRAQVADTLPGGYSVPVGQDVMISVYNIHRSP

AVWDDPNDFRPERFPLDEPVPSEQTTDYRFIPFSGGPRKCVGDQFALMEAVVALAVLLKR

FDFELVPDQDIGMTTGATIHTQNGLFMTVRERASGRSQGSSSNGASSLEPAVAAGAAA

>CYP710B1 Chlovulg9.1514 Chlovulg9 + [1:6061]  ( 1511599 - 1517659 ) Chlovari5.232 + 5:542  ( 1 - 542 ) N   1916.22

68% to CYP710B1 Asterochloris species
MQWTTTNDTVMVSGKPPLRDLGSPSISYWKLAMALVVLFLTWEQAYFLAKRRRRSGKMLP

GPSYAVPLVGGVVQMVLDPYKFWEDQRKAAFPGLSYNSILGKLMVFSTDVDVSRRMLSVN

DESSLLMAVHPSAKAILGPNNLAFMHGPAHKAIRKSFLALFTRKALGTYVELQDGVVRAH

IADWLAAAQGREIEIRHFIRDMNAATSQHVFAGPYLDDGAEREKFSAAFMDMTQGFLAFP

LCLPGTQVWKGKQGRLFILGVLRKAAARSKAALQAGVEPRCLMDFWALRCLEEIAESEAA

GEAPPGHTSDEAMADTIMDFLFASQDASTASLVWLTAILAQRPDVLQKVREEQARLRPEA

SATITGDVLNQMTYSRQVVKEVLRYRPPAPMVPQITQAEFPLTEDYTAPKGALLMPSLIA

ASMQGFTDAHAFDPDRFGPERKEDMTCAKNFLTFGCGPHYCVGREYASNHLIVYLAILAT

SCDWTRRRTEASADDASNWLYLPTIYPHDSLITLHPRGALSA

>CYP745A1 Chlovulg14.236 Chlovulg14 + [1:4284]  ( 234174 - 238457 ) Chlarein5.207 + 10:579  ( 1 - 579 ) N   1597.77

54% to CYP745C1 Asterochloris species

55% to CYP745A1 ortholog Volvox carteri
MTWGFGGLGTNGDAAFHPGQAALLAAAVLVSLACFQLLRGLWRMVAIERGLSDVPSAPGG

NLLLGHVLPLLKGTPWDIMAAWVIKCPPLVRLRILQRSMVVVGSAEGLKRVFQTNARNYV

KDLDFSFHPFLPILGTGLVTAQGALWQSQRLLMAPTLRVDVLDDVIGVAMRAADRLSSKL

EEAVAAGRPVEMEEEFRLLTLQVIGEAVLSLPAEECDRVFPQLYLPVMAEANLRAIRPWR

QYLPTPSFFAFLWRMRSLNSYIRTLLRTRWHSRHQRSGAPKRDILDRLITAIEAKGGTWS

NALETQLCYEIKTFLLAGHETSAAMLTWTLYELTQRPDALAKVREEAVAATAQSDEPSRA

AAEQMVYTVSSLKETLRKYSVVPVVTRRVAADDAICGMRVPAGTYLACCLQAVHAAWQQP

GAWRPERFLPGGEYDGFKEDIRPFMFVPFIQGPRNCLGQYFALLEARIVLALLVKRFKFQ

YAASTPATRHPSVIPVGPADGMMMHVS

>CYP746A1 Chlovulg16.434 Chlovulg16 + [1:3457]  ( 432568 - 436024 ) Astespec00069.64 + 11:757  ( 1 - 757 ) N   1331.49

56% to CYP746A1 Chlamydomonas reinhardtii
45% to CYP746A1 Asterochloris species
MLTRYSPTLLSEVICRQQSSVSLVACSIDVRSNVHENKSTATHKTDKASRKQIVLQSSRL

SGSASSDRSPQQATPRRGRTGGDLWAAVAETALQEALRSSRGLIASTEQALARVNRLLAP

LPDDFPAGPGGDVVLEFLRSPLSFLDRIVRQHGGSVGLRLGGEHVVLLTDPALSRQVLID

QADTFCKEGTAFFPGSSLAGNGLLVSDGPLWRRQRQLSNPAFRRTAIESYAQAMGSATRQ

MLATSWSGSGRRDVYSDFNALTLQITTEALFGKNLSAEQGAKVTGAIQTAFEFFAGRAST

GFIIPEWFPTPDNFLYHEAMASLDSAVYGIIDSRQGELAGSAQSPQCLLDNLLMSEDEFG

RGMSREALRDELMTLLVAGQETSAILLAWTCAYLAHHPEVQARAAEEVGQVLEGAEPSPA

NVQEMRYLQAVVLETLRLRPPAYIVGRCAAIDVTLGSHQLPKGTTLLVSPWVMHRDPQHW

PQPETFQPERWLDLLAAKPAMAELSNMGSNGVYLPFGAGPRNCIGTGFAMMEALVVLASM

LRKVRFLTVPGERFPAADPRITLRPASCTLLLEMHPR

>CYP852A1 Chlovulg11.1306 Chlovulg11 - [1:5215]  ( 1308773 - 1303559 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N    800.74

38% to CYP839A1 Asterochloris species

52% to Chlovulg20.930
MLTFREISGVRAVLLLLIAAVLTHTIYRLRRTLRFYLTIGRRARALRLLPGPKYGPLGVI

SALKSRHIHQYVTSWADQFGPIYKIRFLHFHAVVVTDPTLAHELLRCKLLDKFRFQYSFL

DPFLSGTNLLTGHTDEHWRAVRKGIAPAFSTANVRDASGHIIERSLKLVDILNQTQSDAA

VNVDDLLLRLSMDVIGRTGFQIEMGALEGWLAGSGEDSGSYIAVMLRCTEEVVRRIETPV

DHMLGALRSRMRQGNALFRTWKELVMGLLEHVKSREATPGSFADLLRLVRDPKTGAPLTA

AQMLPEVAALFFAGIDTTGHTGAWTLYALSQHPEVEARVVQQLDALGLLVTPDRHHPRKP

EYADIARLTYLKCVIKEVLRMYPPVGIGQIRVSHSHDLVLCGGALTIPRGTLLWMPHHAM

HNTSANWDQPHSFLPERWMEPEAEYAQKECGLPMQLRKGLTSKQGSNLCNGERPKRYMPF

AEGPRSCVGKNLANSTLPLTLATLLSHFSFKLADQMGGAEGVRRAEQYTLVTGIAGGMYM

HALPRLAQ

>CYP852B1 Chlovulg20.910 Chlovulg20 - [1:5834]  ( 912640 - 906807 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N   1021.76

38% to CYP839A1 Asterochloris species

75% to Chlovulg20.930

52% to Chlovulg11.1306
MHRMTRGVGVLCRMAYSIHRRSRALAHLPGPKYPWLLGDMAFLARKDPHRAATELAERYG

PIVKIRVMCFHCVIITDPVLATQILRSKVVDKMRFAYSFLDPFLGGENLLTGHTDEHWKA

VRKAVAPAFSAGNMRDALEHVVDRTMALVDYLKEGGPTKVHNVDNLLLRESMDVIGRFGF

QKEMNALHSLRTGNAEETEAVASLLGSTHEIERRIQEVYRWWRLWLPDVRAGWGMLGRFQ

AIIQGLLEHIKAGQPKPGSFAQLLLKAKDPKTGQRLSDEQMFPEIVALFFAGIDTTGHTG

TFVLYTISQHPEVEAKIMEELESLELTITPDRPTPRPMVYADLSKMVYLNAVIKEVLRMY

PPVGIGQIRVSHSHDITLAGRLHIPAGTQIWVPHHAIQNVSFNWDDADKFKPERWLTPGT

EYAVPEKLPLPREWYSDWDRDGAADTNGGALKSANSGPAGGTDVDESSNSKRPKRYFPFA

EGPRNCVGQNLAKVSLLATAATLLQHFSFKLAKEMGGPEGVRASEHYTLVIGLSNGMSMH

ATPRPGVM

>CYP852B2 Chlovulg20.930 Chlovulg20 + [1:6058]  ( 928012 - 934069 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N    988.78

36% to CYP839A1 Asterochloris species
MDTLRTHMLATAMHKRSVALRHLPGPKYPFLLGFMELVERKDVHRYATELAEQFGPIFKF

RIMCFHVVCITDPVLATQVLRSKVVDKLRFQYSFLDPFLGGTNMLTGHTDDHWKAVRKAV

APAFSAGNMRFALAHVIEASMSLVKYLKESGYQKVHNVDNLLLRESMDVIGRFGFQREMN

ALSSLHSGRSEDSDNVNALLGSTHEIEKRLPEVNRWLKLWKKDVREGWAVLGRFKTIIWQ

LLDHIKAGQPKPGSFADLLLKAKDPKTGKRLSDEKMFPEMAALFFAGIDTTGHTGTFVLY

LISQHPEVEAGIMEELDSLELTITPERPNPRPMVYGDLSKMVYLNAVIKEALRMYPPVSI

GQVRVSNTHDITLGGRLHIPAGTAIWVPHHAMQNVSYNWDEPEKFKPERWLTPGTEYAVP

EKLPLPREWYKEWEEGTHTGATRGLTDADINEGDSMRPKRYFPFAEGPRNCVGQNLAKVS

LLGTMATLMQHFTFRLADEMGGPKGVRETEHYTLVVGLAKGMLMHAVPREAARKEE

>CYP853A1 Chlovulg12.535 Chlovulg12 - [1:4265]  ( 537832 - 533568 ) Chlovulg8.1299 + 5:569  ( 1 - 569 ) N   1637.47

35% to CYP767A1 ortholog Volvox carteri

50% to Chlovulg8.1299
MRQIQTVPDEELSVQVMLPTTSPERVIYQALHLVEQNSILIVDKFIASAEGVRPYSSMPG

PPLWPVLGNMPQTLAFLKQEAHAHHVIWTQFANKYGGIYRLEIPGHRFVVVSDPAVLPAI

IGRPGLPKWAAYQNVVPLVARSKVETLFTTPHSSDPMWKAVRKALNPAFSAAAIRGKFGL

VVEKCLALCEWLEQRGPGADVEAQDVMARLTLDVVLMAGFGIASNTLADPRPVPLLTELH

YAMDESFRTFSEPVRAVLLKLLPFLPAAKQREAHFARLYGIWEGWVEEMQARGSVAEADD

SMWACLARVRDPSTGKPMEGDKLQAEVASLIVGGLDTTAQTCSFTLALLAVHPEAQKAVA

AELHSASLLSTATKRLPNVLTHSDLSRLPYLDAVIRESMRIFPVSASGLGRYTNEPTVLG

GYLVPAGTDVQINYYAMQNVEATFPQPERFMPERWLGRPRAAAGASSGDASADGSVETDP

LARAFLPYSAGPRSCIGQPLAQMEVPTILAMVLGRFEVELADQMGGYKGLLARQINAFTL

SLKGGCHLKFKPRAGM

>CYP853B1 Chlovulg8.1299 Chlovulg8 + [1:6241]  ( 1295986 - 1302226 ) Coccsube8.690 + 5:574  ( 1 - 574 ) N   1726.35

30% to CYP767A1 Chlamydomonas reinhardtii

50% to Chlovulg12.535

MDLQDAAQTNISPWITALCLSLLALYFISTRTSKRKLADGTKPMSALPGPPGLPIIGNLT
QMMGYKRPQTHIQWTKWAKQYGPLYRVKMPGSTFVVVADPALLPTVLGRPGLPKSRVYEL

GFFLATRTSHDTMFSIRHTNDPMWKATRKTLALAFNPDAIRSKMPMVVQQSLGLAERLRA

FGPGRDIEVQDAMARVTLDVILTTGFDLPSNAVDLDSPCPLLEDMHFLMAETFRGFTNPF

RKLYRKLAPNSPLAKEFSVRLANLHSIWHQIMTDVLARGDVADDDVSLWGCLAKVRDHKT

GKALSGDLLQAEVAGIILGGLDTSAQTCAFTLALLAAHPEQEKALAAELDAAGLLLTPAN

PSPRPMAFSDLPRLTYLDGVIKESLRMFPVAATGLSRCTDEVTVLGGYLIPAGTEVQVPI

YTLHMMTFPEPERFMPERWATIKAAGDITARDTAAPKWTAASAAREATGGEKPAPTFIPF

SGGPRDCLGQRLAMMEVATILGTLIGRFTVELSPRMDGYKGLLERQTIAFTLAVDDGLWI

NFKPRLGWI

>CYP853C1 Chlovulg2.693 Chlovulg2 - [1:5723]  ( 696520 - 690798 ) Chlovulg8.1299 + 5:574  ( 1 - 574 ) N   1424.63

32% to CYP767A1 ortholog Volvox carteri

38% to Chlovulg8.1299

40% to Chlovulg12.535
MEVENVSIPAAASFGWLIVQISAAVLAYTLWKLLGKQPSREGLKRYEDLPGPKELPLLRS

LHRVYMGPRPQINKLWTRLALAHGPIYKFRIPGKNFVVVSDPKLVPAILGRPGLPKTSIY

QLTRTLFNPYGHDNLFTVLQHNNDEEWKEVRKAFSKSMSMERIRTYFPITLSRTLELCKS

LERMGSKSVEAQNAMQRLSLDIIMIAGFGLDTNSVDFQECEILDSLHYCFEEIFRRVTMP

WRRLLFWAMPWLPSAKKNKGYHDRLYAAWGRICDTIRAKGPYDQKDPSFLASIGLQTEKS

TGKLWCKEKLMAHAAGVVVAGMDTTAHAVSWALFCISAYPGVQERVIAELDEAGLLLTAA

RPEPRELKQDDLKDLVVLEAVIRESMRMFPVGGSGIGRYADRDVELGGYLIPKGTEVAVC

LYTMHNVPWNFPDPDTFKPDRWLTTVEEGDAEVGRQDTGKKRTKLVVNDPHSGDSLTNPY

IPFSAGPRDCLGQRMGMMEVRVMLATICGRFRLELAPEMGGVAGVLEKQISSFTLAVDGG

LHMHFHHRAQVPA

>CYP854A1 Chlovulg14.1357 Chlovulg14 - [1:6770]  ( 1361471 - 1354702 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N    922.29

39% to CYP839A1 Asterochloris species

58% to Chlovulg3.2783

53% to Chlovulg16.404

44% to Chlovulg19.392
MDDLGLLALRLAVAAIVIWVSTLLSSFCSKALICILDSYKLKHIPGPPNNSLLLGNTAMK

SRPDRHRLFTEWAHEYGPVSRRRIMFQHFIQVTDPAIIAEAVRSRELDKKPLAGGGINNF

ASPKGHYNLLSSPSNERWKAVRKAVATAFSTANMRAQFPNIRTACAQLVDVLKTVSADDV

VDMDSALCRESLDVIGMVGFGQDLGATRSLASSDESGQAMEATAAAMLEADRRITDPLRM

RKFWRKDVKEGKAATLCFHGVMLGLLAGMRRERPAETSIAAHLLDIKDPDTGKPLEDARL

LPEISILFMAGFETTGHTAAWTLFSVSQNPKVEAKIVEELKSNGLLATPEKSSPRPIEWD

DIPKLTYLNAVIKESMRMYPAGGVATFRTPKGTKDVVLGGGRVVVPPGVGLHMPITAVHH

SKDLWEDPEDFKPERFFEDGAEDAKGLDQVNGRTPVRFMPFSMGGRDCVGQTLAKLNLAT

TLAQLYGNFSFRLADEMGGPEGVKAAECTSITLSCSKGMKMHAVPRVPS

>CYP854A2 Chlovulg12.993 Chlovulg12 - [1:3846]  ( 995123 - 991278 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N    939.34

34% to CYP848A1 Chlorella variabilis Chlovari5.1198

42% to Chlovulg22.961
MTLRKAPGRGYPGEYASVTGDFVPPLILVFLSTRSVVVSTLRWAAAGRLLRKQFPSPPMD

SLLLGHGGQLQKPHHHRWLSEMTKKLGNKFYMRLAHNHVLMISDPELVPIVFDRALYPPN

ANVLDRPVDQILHDIDVVTSNAGEPNMLSAKTGDPYWRLVRKGVAPAFNPQNIRQGFGHV

VEAANQLIQVLKERGADKAVDIDDAAQRVALEVIGKVGFGKSFNSLASLDAPAEQDVFKA

LAASLEEVSKRMANPLRVYRFFDPEVKKSNVALKKFKRVTKDLLEEVQARGTPDKDDPTI

AGHLLRLRDSEGRPLSQDRLHAEFSVMFIGGTDTTGHTIANTLFLISQHPEVEAKITTEL

EDLGFLVGPSRPVPRQMEYSDLSKLTYLSAAIKESMRLMAVVGAGVARVANEQMQMGPYT

IPKNTLLWVPLQALQTSPALWTQPDTYMPERWLEESAEYWSPQPSTTDSEAGSAAARKFE

DGAPPRFKKYMPFGEGMRACVGQSLAKMNYTAATALLLSHFSFRLADRMGGPEGVIASEM

ARITVAQRDGMWMHALPRSVTA

>CYP854A3 Chlovulg16.404 Chlovulg16 - [1:5112]  ( 407078 - 401967 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N    809.32

38% to CYP839A1 Asterochloris species

75% to Chlovulg3.2783

53% to Chlovulg14.1357

43% to Chlovulg19.392
MLTKLSHGLLRVYRCWRVGRKLRHLPTLPCSLLGPVGSKCKPADRHRVYGEWAQKYGPIL

TYRFLTTHVVMVTDPVLVAEALRHRSLDKALPVQQFTCGIDELTGPNAHKTILTMSTDEL

WRAVRKAVATAFSNRNLRANFPGIRTAGAQLIQVLAEAGPSVAVDMDNATCRESLDVIGH

VGFGRDMGATRSLMDGDESGQAITTTQAGLAEAESRIIDPLRRYKLWRPDVWAGKAATRR

YHEMIHRLMADIRRERPPDVTIAAHLLDIVDPRTGQAISNDVLQPQIAQLFFAGFETTGH

QASWTLYAVSQEAAVEAKITEELASLGLLATSKSPQPRQLEWDDLRLLTYLNAVIKESMR

IYAVAGVVPLRSPIKGCGDVVLGGGKLVIPEGAILHTPIAAIQLSPALWDDPEKFDPGRW

LQEGNAENVPNAELGGKDVKRYLPFSEGLRNCVAKPLAQLNLLTALAQLYGSFTFRLASE

MGTAEDVRAAEQTHVTLSCARGMKMHAVPRVASVKAGPTQPLSEDVLGSEE

>CYP854A4 Chlovulg3.2783 Chlovulg3 - [1:5701]  ( 2785688 - 2779988 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N    865.18

39% to CYP839A1 Asterochloris species

75% to Chlovulg16.404

58% to Chlovulg14.1357
MDPGRNLPRGAHPLQMLAHWKLRHLPSLPPSLLGPLEVMRDRTDRHRLYVEWAQKYGPIM

TYRILTTHVVMVTDPVIAAEALRHKSLDKDLPQQFGSRALDEFSGPNAHKTILTLPTDER

WKAVRKAVATAFSTSNMRANFPGIRKACNQLIEVLAEVGPSVAVDMDNATCRESLDVIGQ

VGFGRDMGATRSLLDDDEPGQAITATQAAQAECEAGLNDPLRRYKLWRPDVWAGRAATRR

FHKVIARLMADIRRERPAEATFAAHLLDIIDPATGVTITDEFLKPEIALLFLAGFETTGH

TASWTLYAVSQDADIEAKITKELASLGLLATHEQPQPRSIEWDDLSKLTYLNAVIKESMR

KYPAGGVAPFRAPVKGAGDVVLGGGKLVIPEGAILHAPIAAIQLSPALWDNPEKFDPARW

LQADAEYAPGAKLDGKGVKRFIPFGDGARNCVGQTLARLNLTTALAQLYGSFSFRLASEM

GTAEEVRAAEQVNITLSCAKGMKMHAIPRVAPVKTT

>CYP854B1 Chlovulg19.392 Chlovulg19 - [1:5329]  ( 394335 - 389007 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N    994.37

41% to CYP839A1 Asterochloris species
MLAKVLFFVGIYLLYKVISSISQWIRVHYILTTKLPAGPSSKNIFLGNLLEATTKDFHRA

HQRYADTYGGIVPYRALWIHAISITDPFLIAEILQSKGFDKETYTYRQLDSMFGDKGHPS

ILTAQTSAHSWRLVRKGVMPAFSPNNIRHGFQHVLDVVAQLLRILKAGGEEKVVDMDNLL

KREALDVIGRVGFGYDMGATKALEGGDNAQHALEIADAAALEVEMRWAEPYRQYKWWSKG

VREGVANQGKYHALMRNLLADVKARAAAGELLDSSVAGHLLRLRDPKTGKQLPDELLLPE

IATFFFAGEDTTSHTGAFTLYCVSQHPEVEAKIVEELGNQGLLATADAPQPRPLQYEDLS

RLTYLNLVIKEAMRMYPVAGGTVRMPKKDVLLGGKYLIPKGTTVFLPLHAIHNCRANYEE

PDKFLPERWLEPGAEYARPRGAAGGVPSGQGGEAACTNGHVEGGRKMHDSSSGSTDGRAR

RFLPFMEGPRSCAGLALANMNLTATLALLYGHFSFRLADEMGGPEGVRAGEHLTVTMSCD

KGMKMHAISRSA

>CYP855A1 Chlovulg14.699 Chlovulg14 + [1:3929]  ( 697511 - 701439 ) Chlovulg5.919 + 15:766  ( 1 - 766 ) N   1357.28

38% to CYP849A1 Chlorella variabilis

45% to Chlovulg5.937

45% to Chlovulg5.919
MIDAWLPSTLFVLSAVFVLVAVLYGFHPLKRWQLRRIPGPTPQWYAGNLLEIMRQSSYHY

YIRNARKYGKVFKVWFGATPVIVVTDPDLGRAVNLRNPNRHTAMGPVAVMSPKDRIFDSE

GILLTKDRAYHRSLRNAWQPAFFSESLNGYANLMNSGADRLIKRLGKAAAKGQEVNIWRM

LGDLTMDVVGTASFGVEFKTQEDDDEDPASSKDSRELVMAAQTIFQMGGAGGSLYVPIVV

LCPALLPLVRLVAGAFPDARIKTLVKARTKLQQTCLKLLQQARERIAAEASGKAAKPERG

LAPGSFMQHMAIAKHHAGVKNGSPFTDTEIVQQAFSFLLAGYETTASALAFTIYNLSANP

DKAARLIQEVDAFGRDRVAQNSDLEGLPYVQAVFKEALRLFPPGHLSIREAVEDLNLNGF

LVEKGSWVHVSLCGIHRDPDVWDKPDEFVPERWVPGAPEEATEAQKRAWMPFGDGIRACV

GKRFAWEEALIALLRIYQRFEFKLSPGQVPLEVRSPFTLGPAKGIFVTPILRGEE

>CYP855B1 Chlovulg5.919 Chlovulg5 - [1:4945]  ( 922137 - 917193 ) Coccsube5.921 + 15:766  ( 1 - 766 ) N   1768.17

34% to CYP849A1 Chlorella variabilis

72% to Chlovulg5.937
MEALGGITDAPLWVLASLSGIAIFVASAIAYGFHPVARWRLRKIPGPTPAWYQGSLPELL

SKGTAVVYSEWGEKYGKVFKYFSGAQPVVVVNDAEMARLVSLRISTRHEFRGPGSLFIGK

EAEFNKVGLFSTNNKDFHRSMKSAWLPVFNSASLEISSKEMNIGANRMAAILTKNAREQR

ELNIWRQFGHLTMDVVGSAAFGVELRTQDAERGLNSEEAEKLVWAAQTIFATASEKASIY

TYPGAVLPVLNPLMRVLAYYFPDDGIKRAVNARNILRSTVSKLTQESRRQQQAGLKAAAA

PAVNIEASATEGRKKARGVQPGSFLSLMIDSKHQDGRGVSDDEATSQAFTFLLAGYETTA

SALAFTVYCLSKSQAKMEKLLQEIDSLGDSNREVGPADLARMPYLEACLKEAMRLYPPGV

FSMRQSLTEDFTVKGYTIPKGTWIHMPIFNLQRSEENYGRPLEFIPERWLEGTPEETALN

RKVPGSWMAFGEGTRVCVGQRFALQEAKITLARLYQRFTFKLSPGQEDEAGLQLQSFFTL

GPKEGIFVTPVLRTEE

>CYP855B2 Chlovulg5.937 Chlovulg5 + [1:5301]  ( 933531 - 938831 ) Chlovulg5.919 + 15:766  ( 1 - 766 ) N   1755.26

35% to CYP849A1 Chlorella variabilis

72% to Chlovulg5.919

45% to Chlovulg14.699
MLDFESAPSWASACLWILGLLTFSVFLYGWHPVAWWRLRRIPGPRGRWMLGNLPEIIPSG

LHEVYSKWGKEYGKVFKYFAGAQPVVVINDAEMARLVSLRLSTRPQARNPATLMPPKEAA

FQKNGLFSTNDKDYHRSMKHAWLPVFNSASLEISSKEMNIGAERLAATLAKFAKQGKEVN

IWRQFGYMTMDVVGTTAFGVELRTQEGEKGLNSEEAERLVWAAQSIFATSSVKASIYTQP

GAIMPFLDPLMRVLARHFPDAGLKTAIKARHILRDTVADLVRETRQREAAGATAAAKITA

EPGAAPAAGEARKKARGVQPGSFLNLMINSKHESSGRAVTNDEATAQAFTFLLAGYETTA

SALAFTIYTLAKHPEKTEKLIQEIDSIGRSAAIGPAELARMPYLDACLKESMRLYPPGHI

TPRQPVTEDFTVKGYIIPKGTWIHMPIFSLQRSEEYYGRPLEFIPERWVEGAPEETALNR

KVPGSWMAFGEGTRSCVGQRFALQEAKITLARLFQRFTFKLSPGQEDEAGLQLQSFFTLG

PKEGIFVTPVLRTEE

>CYP855C1P Chlovulg20.293 Chlovulg20 + [1:4106]  ( 291885 - 295990 ) BracdistCYP92A9 + 1:521  ( 1 - 521 ) N    441.25

47% to CYP744A2 Chlamydomonas reinhardtii

51% to Chlovulg14.699 CYP846A1 small region

46% to Chlovulg5.937 small region
MSSSHTADGSPFTDIEIIAQAFVFLLAGYETTANTLAFTTFSLAANPDKAAKLVEEIDRE

APEGDVTAEHLLRMPYVEACVKEALRLYSPATLLGRQLGEATLIKGHTVPKGTGVMVRLS

This part not P450 seq

QPLLCQFTHKNOYGISGTVTGLLRLPGPTGKPAVDRPHLOASVLQMQLEASSTTOHLTOO

LSOETTDRRDVHHFSGROKASAALRSAPDQSDRPRLQGLKVSMYLRTCWCVHVCAGADLC

DPPRPGDLRGSGGVQAGALGGGNARVRRRQACAGQVDALWGGDARLRRPAPRPHRGQDRP

RACLPQVCTLPPMHRHEKDHQEGITTKAOAGMPALOSGPQVRAIPPGIIVKKTIKNTOAV

MLTLOSGOFFTKDLVSWLGQ

>CYP856A1 Chlovulg15.66 Chlovulg15 - [1:4160]  ( 67671 - 63512 ) Coccsube15.1361 + 3:550  ( 1 - 550 ) N   2221.45

30% to CYP848A1 Chlorella variabilis

56% to Chlovulg7.2154
MESSAVDLPSALLILVSVLVALYIPSLISYVRAWYMLRRIPAPPLDGVLSGHAPSLTTLK

RHKYEQQCIEGLGTVYRLRVYHKHRVVVADPTLLQEIFAAERAGAVEKPDELPFPVGHGK

PEYNVFSDKTSSPLWKLVRKGTAPAFQAVNMRQFHNHVVAVVNRLVEGVKAKGSGAVVDF

ADIGQRESFDVIGMVGFGKDFRASRNIDDKTSNTFALLTGFLQEAVLRSGNPMRKYWRSK

AVIAAEKNAQRLADLLEELVADCQKREPGAGDDKSISGHLLRLRDGAGRPLQFRRLVQEF

FIFFLAGSETTGHTIAWTLYFLAKNPQAMAKLEAELAEAGLLVTPTNPTPRAFTFADIGK

LPYLDRVIKESMRLQPVAASPLTRVAVRDLRLSDGTVIPAGVIIETAQYTPMRDERWGWH

RGSDFLPERWEEADMEYQVRSAPAAASSQNGKLHGQNSDDDLEIDAQSVSEHKVRRFNPF

GQALRNCLGQQLARMNIPTAIAMFVSNFKLELTLEDANKSIDELEILKGTLQPDNGIHMI

CTPRTCNEE

>CYP856A2 Chlovulg7.2154 Chlovulg7 + [1:5396]  ( 2151259 - 2156654 ) Chlovulg15.66 + 3:550  ( 1 - 550 ) N   2128.01

32% to CYP846B1 Chlorella variabilis

56% to Chlovulg15.66
MAAFQLDTGSLLLVVLSISVATLLPSLLRWLRSYIILSRLPSPKGSSLISGHAGAFDFLA

KHKWEAEVTSSLGAVWWRREYWKQIVVIADPVLLQDVFALEREGAIEKPDSLMQWDETKE

KNVLTSKTADPMWKLVRKGTAPAFQPNNMRQYHSHIVEIIDRLVQGVKQKGPAPIIDVAD

IAQRESFDVIGKVGFGRDFGASRDIDNTVNNTFRMVTNDFEENMRRSVFPLRRYSRSQDK

LRADENHRRVRAIISELVHDCQSRPPSDGDAGSIAGHLLRLRDARGRPLGTDRLVEEFEI

FFIAGSETTGHTVAWTLYFLATHPKAMARLEGELDAVGLLKTAANPQPRTITFADIGKLH

YLDLVIKEAMRLQPVAAQPLRRVTTRDVRLSGGQLIPAGVTVELAQYSVMRSAAWGWADG

EAFKPERWEEPDAEYYAHKSGSGGPTHAAKDDDLEINADKAHASKVKRYTPFGQGVRNCL

GQQLARMNVPTAVAMFMSEFEFTVAPQDAKKSIAELEILKGTLQPRSGIHMICKQR

>CYP857A1 Chlovulg17.820 Chlovulg17 + [1:6887]  ( 816263 - 823149 ) Coccsube17.818 + 6:591  ( 1 - 591 ) N   2216.16

36% to CYP848A1 Chlorella variabilis

96% to Chlovulg8.805

61% to Chlovulg8.775
MRVIGASEIMMIPHLTLLITIVRFGVLAVAAAALVAAAGLAAMKAYSELRRFIVLFRIPH

PPEEAILLGSALAVQRPDHHRSLRAWAKQLGGIYAIRIAGFHMVVVVDAELASQVLGNGE

GLCKALEPDLSDKLMSHSGHRTMFSADTNSPYWRLIRKGAAPAFISKNIKNGFPDVVKIL

DQVVAKFMALPPGEEVDVNNVALRLAMDITGMVGFAKDFGTTRSFSDAGTDELFFILRST

VRELYCGATNPARHLMLWLPEVRRAPSLFRAFRARMMQLLHEVKARGEPKDEDVSIAAHL

LRLRDPATGKPLPDKLVAGEFGVFFVAGIESAGNAISWTLYLLWQHPEAERKLAQELDAA

GLLVTPERPHPRPMEYADLGQLTYLSWVCKEAMRVRPVSSTGTTRYAKRDMWLGGYYVPK

GSLLNVPFDAVHHFPGNWPQDTDAFIPERWAVPSAELAASKDIPIASAALRAPVAPGSPG

SEAAKDAAATGPKRFLPFSTGPRQCIGQSLARIMHDTTVARLVAHFTFELAPRMGGPAGV

DAREINRLTLQPGGGMWMRLRPRIDVAADVAVAG

>CYP857A2 Chlovulg8.805 Chlovulg8 - [1:5360]  ( 808747 - 803388 ) Chlovulg17.820 + 6:591  ( 1 - 591 ) N   2059.08

38% to CYP846B1 Chlorella variabilis

KILGCPSMVVVVDAELASQVLGNGEGLCKALEPDLSDKLMSHSGHRTMFSADTNSPYWR
LIRKGAAPAFISKNIKNGFPDVVKILDQIVANIMALPPGEEVDVNNVTLRLALDITGMVG

FAKDFGTTRSFSDAGTDEVFYILQSTFRELYCRATNPARHLMLWLPEVRRAPSLFRAFRA

RMMQLLHEVKARGEPKDEDVSIAAHLLRLRDPATGKPLPDELVAGEFGVFFAAGIESAGN

AISWTLYLLSQHPEAERKLAQELDAAGLLVTPERPHPRAMEYADLGQLTYLSWVCKEAMR

VRPVASTGTTRYAKRDMWLGGYYVPKGSLLNVPFDAVHHFPGNWPQDTDAFIPERWAVPS

AELAASKDIPIASAALRAPVAPGSPGSEAAKDAAATGPKRFLPFSTGPRQCIGQSLARIM

HDTTVARLAAHFTFELAPRMGGPAGVDAREINRLTLQPGGGMWMRLRPRVDVAADVAVAG

>CYP857A3 Chlovulg8.775 Chlovulg8 - [1:5107]  ( 777532 - 772426 ) Chlovulg17.820 + 6:591  ( 1 - 591 ) N   1742.63

38% to CYP846B1 Chlorella variabilis

62% to Chlovulg17.820

62% to Chlovulg8.805

MELISNVALATAVLLLGTVAAYCTMRLLGFLRQFVILSRLPYPRNEPFVLGSALEMIKPK
RMHLAMRDWAEQLGGIYCFRITVFHVVVVVDAHLASLVLGNGHKLSKALEPPLSEELLSL

KGHPTMFSAGTDSEYWALLRKGTAPAFNPRHIRDAFPAVLKVLEQIIGNLADGGPGVEAD

LNNLMMRFAMDVTGIFIFAKDFGTARSFSDAGTDELFMIIKHSLEELMLRCVNPLRRFMV

WNREVREGTATFKAFRTAMIDLVAEVKARGEPAEDDVTIAAHLLRLRDPRTGRPLSDELL

AGEFGMFFTAGLETSGNAISWTLYLLSQHPEVERKLAQELDAAGLLVTPERPKPRSMEFA

DLANLPYLSWVSKEAMRVRPVASTGTSRVTKADMVLGGYLIPRNSFIVVPFDAVHHFPGN

WPNQPDAFIPERWAVQGSELATAVEAEGASHVRGIATASVEVGSAAEAAAAGAAAKRFMP

FSVGPRQCLGQSLGRVMHDTAVARIVSSFRLELAPRMGGAAGVDAAAINRLTLQPGEGMW

MRCHPRADVAADVARGG

>CYP857B1 Chlovulg7.542 Chlovulg7 + [1:3969]  ( 539945 - 543913 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N    685.71

44% to CYP846A1 Chlorella variabilis

55% to Chlovulg22.961

45% to Chlovulg17.820 (CYP848A1)
MTHPQVVTLKIGTHTVQEGVPRGAAGDPAADQRYEEGPGAPPGARQGHTVRHSGRHRTRR

LCQRLWRHLQLRGCHRGQAACPARCLATPLHVQEIGNFLFEDSAPANGRFFVILSARDCC

IMGLLRGQCVNAFGSDGEAWRTWSAVGLDAGHCRGAQCCWLESTVKRDCRASQDVHVHVP

RNLLAIHELRSLSELCSLPLSAADNEGQFTSLHSMLQEACRSQHLAENHKDACATQAKLT

PSGVAHDDFRQRMRALLQEVKARGDPRVEDQSIAALLLKLKDPKTGQRLPDDRLAAEFAV

VYQGGTETTSLTTAWAVFMISQHPEVEAKVLAELDGLGLLVTPERPNPRPLEYDDLTKLT

YTNNCIKESMRCLPVLSGTNRMSDKDIMLGGYLIPRNTMIWCNLNATMSNPDLWDRPEAF

LPERWEVPGAEYVPLPAGKLGTGHGTAVQVDASGEPAKEAAKEAAGDEEEAAKHRVKRFT

PFSVGPRDCIGQNLAKINYQTTVPMLLANFKFKLSDEMGGYEGVRASESMGVLPFTFRPA

HGLKRLWLPRLECTGMLALRPGKGFQMHCVPRSQAS

>CYP857B2 Chlovulg22.961 Chlovulg22 + [1:4615]  ( 959202 - 963816 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N   1170.25

41% to CYP846B1 Chlorella variabilis
MDNLQLGLRTILLLVAIYILLKIAEWVRCTLILRKLPAPDGNPLLGQLPVLAQPDHHNIL

AKWAAEFGGIYRMRLAHINAVVVTDPCLVAEVLGKETEIEKSIEGVYSKFNVLLHAQGKP

NIFTSHTDDYWKLVRKGVAPAFSPKNIRKGFGHVVQVNHQLISILEEKRGAPVDLDNATL

RVTLDVIGRVGFGKDFGATRDLSDGRANLAFDMMAAGRDEGIKRFSNPLRQYLQFLPSVK

KGEEDFRTFRKMMADLLSEIHERGEPSDNDTTIAAHLLRIRDPSTGQPLPDDRIAAEIGV

FFTGGFETTGHTIAWALFIISSHEEAEAKVLAELASLGLMPTPEQPSPRTMEYDDIAKLT

YTTNAIKESMRMLPVLADGTNRTTVRDTWLGRHLIPRGTMVWVPLKATFNSPHLWDRPDQ

FIPERWEEPGAEYALPHGTDPAAMKPQGCGTIQVPAEAATGKSAAAEGGSEARAKRFLPF

SAGTRDCVGQSLARMNYTTTVAMLLAHFKFQLTPEMGGYEGVLRSQSCALTTLQPENGLW

VTAVPRARSL

>CYP858A1 Chlovulg2.2203 Chlovulg2 + [1:4131]  ( 2201354 - 2205484 ) Chlovulg5.919 + 15:766  ( 1 - 766 ) N    707.92

37% to CYP849A1 Chlorella variabilis

52% to Chlovulg2.2188
MDIHGMIGAMTVQVVGTTAFGYTSILSLSRYFIIIITCYSGPGWRGAVRILSTVPTIDWV

LLGSAFQGEVRSSSTLPEFPVLAYSPPVVLETVIIGICVESSCIVHWATRCQPDLLKMKA

PGGKKAGMHTKHIDGYFDVVCQGHADQFCQTRSQPKVSETALESTELSCGWMARRVNFHT

QVADKASEKNSDYVKRLLKAVYDIMAPKAFSFSMYTPPLILLPFAAPLIKRLAHHFPDEG

LSRVKAGRQVIIDIVKELLAERRQELAIEQNRTAKGLGKLRASFAETTGERRGVAPGSFV

DLLVNATDKATGTSLTDLERTNQAFVMVLSAYETTANALAFTMYLLSKPENAGKLAKLTA

EIDAFGRERVPSFEELDKFPWLEACLREGMRIFPPVPTLTREAERDMDLGGYRVAKGQML

GVAVYSMHNNPAYWQEPEKYLPERFIEGTPECLAKPLHGYLPFGDGLRQCIGLRFAIMEA

KITMIRLYQRFTFELEAGQDTLELRETITISAANGVLVKAVPRPPPNNLF

>CYP858B1 Chlovulg2.2188 Chlovulg2 + [1:3480]  ( 2185939 - 2189418 ) Chlovulg5.919 + 15:766  ( 1 - 766 ) N   1133.77

37% to CYP849A1 Chlorella variabilis
MGALTSDFLSGLSTWQICLIVFASTITIYGFRPFYRWPLRHIPGRRPKWFWGNLMELRAG

GPPMTHAKWAQEFGPVFTSFGGTRPFVFTDQPDLVRQVLLQHSSRPMFPTIWQGKEREFD

RASILAVRGDKHKSVRSAWQPMFFTGSLESYSALMNEATDVLLLKLAAAAKENRVVDLYT

LIGSMTLQVVGTTAFGVEFNTQELDSTDTKLGEEQQQTAQRLRDAVAFIFSVSVFNFSAY

SPFIFLFPFMAPLLRVLAATFPDKGLLKMKRSREIIIEEVAALIRQRRLALNEEVNGEKQ

GGARGLREDTLGVRKGVAPGSFLDLLVSAKDRTAGRAFTDLELANQAFVLMLAGYETTAA

ALSFTLYLLAANPDKQQLLVDEVDSFGRDRKPSLEDLESLPFLDACLKEGLRLYPPAPTH

IREAARDTEIGGYRVRKGQWLGCAVWSMHRNPKYWKDPERFLPERFIEGAAEHEEGVYKK

WFPFGDGIRACIGARFALMEAKVTLVRMYQRFTFELEPGQVPLKIRNNITISPENGVLVR

TIPRPATLQREP

>CYP859A1 Chlovulg13.1045 Chlovulg13 + [1:3446]  ( 1044052 - 1047497 ) Cannsati32110851.3 + 2:499  ( 1 - 499 ) N   1249.85

27% to CYP749A25 Ricinus communis
MTDIALIAIFCVVFTYIVRCVFQYTRSKLIGNKLPGPTESFLWGNAADMQAQGGLVLFLD

HLHERYGPIARFWDGVGSLSVSINDPKLLQQVNGTRLEKRVDGLDFLKGLLGARGIGYTK

GAQAKARRQLWHGVLSGQPFQQSMLPAFNKMVESTLDDWTEGEGDAQGEGVVIEFNMAAR

MLWLRLNQVNAFGSQAGESATQLFRAFGEAVQLLQRLRYSSFPTLPFSPAWREKQRLLTF

IHQDVEKLINSATSRGKKEIEGQSEWGTGDLLSLLIAAKGPDGSPAFSTAEVHDEVLTLL

FGVYDNSKILSHTLHQLACHPCAQEAAREEVDAAWGGRPPNTLQALISLRYLHACLQETL

RMSAGRGVIWRVLEQDVRLGKHVLPRNATLVAPSASIHSNPEYWPEPGKFKPERFLEADS

GTGGHPLAFIPFGFGLRNCLGQKYAMNTATLVLGHILQRFTVELPSEADRQLHFKEENLS

LESTDGIHLRLRPRAKHVS

>CYP860A1 Chlovulg15.132 Chlovulg15 - [1:6207]  ( 136215 - 130009 ) Coccsube10.898 + 27:740  ( 1 - 740 ) N    907.65

38% to CYP846B1 Chlorella variabilis

40% to Chlovulg12.993
MRDSNKTSLLVGQAIAFLLPFERAARTLQAQGIPRSSAGNPLAADAPWKRMDLHRLGQDD

CERLGGIFYFRILFFNCVQISDPWLASAVLDIGTKRPDLIDKPRGWPLPIYDCFDRGTSD

PPQPCLISTATADPYWRIVRKGVAPAFNSTNIRKGFGTVLEVAGRLVQRLKEHGAERAID

IDGALQCESFDVIGRVGFGHDFRATADLAGPGASDCRTIKEGCAIGVNDMRNPLRPVLRA

LPFLPEAWNNRRAVHRVQYRLLHMMRSLVEKVRSRGERSEEEDCSIGAHLMRVRDGAGQP

LPFVRLWSELSIFFMAGMETTAHAITWALYLISQHPEVEARLAAELDEAGLLVTPERPQP

RELTHADLSRLTYLNCVLKESQRMYSVAPLVLRKALADVKVGQYTIPAGTAILIHVFAMH

NTSANYERHAEFLPERWLEPNAEVARRVVPGGNAAQRCRDSSGTRVSSVEVDCTAACSTS

SSRQEAGAETLQDVKRFMPFLEGNRQCIGMSLAKLNYTTAVAVLLSHFSFRLADDMGGPQ

GVRDNEVYFVTIQPKERLNMHVIPRPTTR

>CYP861A1 Chlovulg17.1349 Chlovulg17 + [1:2857]  ( 1348423 - 1351279 ) Coccsube17.1348 + 5:704  ( 1 - 704 ) N   1349.87

38% to CYP767A1 Chlamydomonas reinhardtii
MSSIYKYSETPVQPSKFCFTLSAKMWLSIATALIAFIVVAVLLGSRNAPQINGPRGLPIL

GHLRELLRPDFHRVLSDWADVYGGIYRISILGLPGVVVSDPQAIAQVLGRDTGTAVPKHL

ASYQQLNLLWGSLGQHSIFTGSNTDLWRAVRKAVSPCFSSANVRQKFDVVLRTSQALSDG

IARRGSDHPIDMDDAGMRLTLDVVALASFGYDTCTVNFTHNTIIAALPCALVELQKRMTN

PFRALSWSKESREAMECAKQFKAECRTILQFMRARGPPDQTDMSVGAQLLRVLNPGTGMP

LSNAQLVAEIGTFLMGGFETTAHTLSFTLFCIANSPEIQDRITAELISAGLLGGNASQPE

ARKLQYEDLQGLTYLDSVLKESMRMFPVVAGFPRMCEKPTQIGEFLVPKGTFVYVLFHAL

HNSARYWKDPGQFRPDRWMEKTAASSSEQPGNHSKSKTDSSMNADSSSFGQSSAKRFLPF

SDGPRSCVAQAMAMMELRTALVVLCMRFHFRAASQMGGMEGLKASEQMALTLHVHGGVHI

HCTSRV

>CYP862A1 Chlovulg18.53 Chlovulg18 + [1:4030]  ( 51485 - 55514 ) Chlarein7.1611 + 8:608  ( 1 - 608 ) N    801.12

37% to CYP845A2 Chlorella variabilis
MTIGVEDSVSAEVPSAEVPLCLRLHAAVLDFLARNIRLKKIPKAIVLPFIGDSTRFIYDG

PRLGRERFGKLGPVWETWFFGQKTVVVGRPDMIKWCLNREGDLLEANWPTSTKVLLGRHA

VAVVTGPHHLQLRKILRPAFSVSSVNDLVPRMAAIARRCCDKWAAEGRGKGLLHAKEFTF

SIALDIMLGFDELLLTAETIQKCTDAFHLWNEGLFSFPINVPGTAFHSALEGKKVLMGYL

DQNLKIMREKKRRGTAAADKGEQVSCAEGLLDIKDEEGNCLTDDELKDLFMTLLFAGHDT

SASATMRLWSEIARHPHIWDKIIAEQQQVAAEHGPEIDGAAVKAMTYTEAVVREILRLHP

IAGGTFRRALQDFDLFGYYVPKGRTVLLFLGYAMEIDERWAGEAGERAPLSFCPERWLDE

AGQKTGAWMPFGGGPRMCLGYLLAIAELKVLLAVMARGYEWRPVDVNEPFSFFPVGGHPV

NGLPMDIIKLPKLRTE

>CYP863A1 Chlovulg2.381 Chlovulg2 + [1:3800]  ( 379379 - 383178 ) Chlarein7.1611 + 8:608  ( 1 - 608 ) N   1356.08

39% to CYP738A1 Chlamydomonas reinhardtii
MPALPITQGSRNCLGPVPSRHVTFLHSRTVALGRYKACRSSPEIQGDLSQMDLPEGSLGL

PIVGETLDLLLKGDSFGAARNAKFGKIWKTSILGSPTIMVFDEAACRKVLKEEGRLVEVI

WPDVTAELVGPSSLNLLKGEEHLKMKRLLGEAFSEQAVVALLAELETCAQNFCQRWAQMG

SFSGYEETKFWAWAMFGAAVLGMPGQLPTGRKLARLMDDLQGGFQTVPVKLPASPYSRAL

SARKDITDLINGQVDAMQLQDRGTSCLGNMLGLEEPSTSGGSPLSNDHIIDNTFAAAFGN

ASAGPTAAKILQYLAAGSRARELVSAELAARGSRGPLTAADLDNLPYTSAVVQEVLRITP

IVPALFRRALQDFELCGRRVPKGWSVYVHTGASTQKYNDDSFQPERWLLGRGAGSFQEAA

GEAGSSCPAAAEYTLPFGLGPRMCLGRHLVKAALTVLVIVLVRDYSWVMEDPGEEWSVFP

TVLPKQGLAVTSFQQKT

>CYP863-fragment1 Chlovulg6.2053 Chlovulg6 + [1:4351]  ( 2051346 - 2055696 ) LotujapoLjSGA029001.1 + 2:67  ( 1 - 67 ) N    115.35

44% to CYP843A1 Asterochloris species

51% to Chlovulg2.381
MLEQMPYTDAVLKEVMRMHGIVDGVWRQALEDLEIQGCRVPKDFKPVNKLPGRVVKYQA


