
35 Cytochrome P450s from liverwort Marchantia polymorpha

D. Nelson Sept. 12, 2006

From the ESTdb (most with Sept. 6, 2006 date)

>CYP51G1    Marchantia polymorpha (liverwort)

            BJ856245

            62% to 51G1 Arab.

EIFGGVIEKRKKSGVQENDMLQSFIDSKYKADGRPTTHSECTGLLIAALFGGQHTSSITS

SWMGAYLMNKPSVLAQAQQEQLEMIKKHGEELNHDVICNMDYLARIMKETLRMHPPLVML

>1CYP      Marchantia polymorpha (liverwort)

         BJ843966.1 BJ854340.1

         44% to 704B1, 44% to 704B2, 42% to 704B5 N-term

LSEYPSVIRMEIARLDNLALVSGLVAAVVSYLWLYRWNQRNHVGPKTWPILGSYLEMMAN

WNRLHDWITDYMKVLPTPTLTVNVMGSNVYFTASPQNVEYMLKTNWTNYIKGPILYETAN

ILFGDGIFVVDGEKWKVVRKVASLEFSSAKLRDFSTEIYCRDGVRLATILDGTADTGNKV

DLQDLLMRMTMDSVCKIGFGVDQRSLRADLPQVSFIDAF

>2CYP      Marchantia polymorpha (liverwort)

         BJ867035.1

         40% to 704B1, 45% to 704E1 

         heme cys not in this seq or frameshifted

PYGNDLISKFLNLTMREEHADNPQTDELLRHILINFVIASRDAIGVTLTWLVYELSMHSD

ASHRLYLELRDYESRRQFECQYSEEQYSDVELQDEDYVRMMDTRIREFAALITSESLDEL

PFLHACLDETLRLHPAVPLDPRDIEEDDTLPAGEVFISSKKGNVVFIAPYSMARMTSIWG

PDAAQFNPDRWLQSGKLEPASDSRFVTFQAGLYTGAVKDLTYQSCKVAAAILVRFF

>CYP765  Marchantia polymorpha (liverwort)

         BJ868526.1

         60% to 765A1, 44% t0 709E1 

VASSSEGREHKDILDVLLTTTEISSQQLRDNGLTFLLAGHHTTASLLSWTMYLLALHPLW

QERARAEVEEFCSDGIVEWSTLSHFKTLTMILQETLRLFPPIPLLGRLCVKENTVGPYVI

PQGVEIMIPTAVIHRDRELWGDDADQFQPMRFANGLGKACKHILGYIPFGSGPRTCVGQN

LALAEARTVLAAILPALSWSLGPGYLHSPDVSLTLQPKFDIPIIMKRLS*

>CYP98   Marchantia polymorpha (liverwort)

         BJ855006.1 BJ846640 BJ857144 BJ842407

         66% to 98A4, 72% to 98A34, 48% to BJ866141, 50% to BJ858645.1

MAEPDLDEMPSRGVIDLAGLQVDTYYTVVVATAVVLLFILKAVWPSKKLAPGPRPRP
FVGNLYEVKPVRFRCFMEWAEKYGPILSFWMGTTLNTVVSSAALAKEVLKDQDQFLSGRP

LTRAAARFSRNGQDLIWADYGPHYVKVRKLCTLELFTHKRLEALRSVREEEVGGMVNAIY

NDCQTGAGTVDVKTYLSAVAFNNITRIVFGKKFVNXDGEIDAQGKEFKAVIAEGMKLGAS

LKTSEHIKYLRWMFPLQEEAFARNN

ARRDNLTKAIMQEFATGGGDRGSDADSAGSSQHFVNALLNFQKQYDLSEVTVITLLWDMI

TAGMDTTAITVEWAMAELIRNPDVQRKAQEELDNVVGYERVVTEGDFRDLPYLQAVAKEA

LRLHPPTPLMLPHKATEDVKVGGFDIPKGSTVHVNAFAIARDPSTWKDPESFRPERFLEE

DIDIKGTDFRVIPFGAGRRVCPGAQLGLVLVQIMLGRLLHHFTWS

>24CYP      Marchantia polymorpha (liverwort)

BJ866141

45% to 75B1, 47% to 92A11, 50% to 736A3 panax, 53% to BJ858645

GIVNNLGDYFPSLRRFDLQGYEKRMRAAVRRFDDVAYQMIDEHRKEKRELAQSTDLLDVL

LSLPAGEDGKLSDVKVVAVMLDILTAGVDTSSSTIEWALTELIKESEKMKRVQEEIESVV

GTERKVEESDLPNFPYLYAIVKETLRLHPPAPLLLPHESIEACKLQGYNIPAKTRLYVNV

FAIGRDPTVWDRALDFLPERFLESQIDCRGQNFELLPFGSGRRICPGMSLGLSMVQLTLS

RLLHSFDFELPAWQKR

>7CYP      Marchantia polymorpha (liverwort)

BJ858645.1

48% to 76C4, 46% to 92A14, 50% to 761E2, 79% to BJ864743

TVKVLLLDILLAGGDTSPDTIVWAIAELLRHPDVMERLQNELDDVIGKERLVEEEDLKKL

EYLQAVVKETLRLHPIGALGVPHFSTEATKVAGYDIPASTRVMINLYAIGRDPKVWENPQ

KFDPLRFLNSPIDVKGQHYEVLPFSSGRRKCPGMNLALVSVAYNIAQLVHACSFSLPEGM

TGLDVDLEESFGTTLCKRNPLNLLMKRRLPTHVYGKAGLSVSAQ

>8CYP      Marchantia polymorpha (liverwort)

BJ864743.1

45% to 71B18, 44% TO 92A11, 47% TO 761E2, 79% to BJ858645

LRDLLDVLLAMSNFSRLQVKVLLLDMILGGGETSPDTIVWAITELLRHPDIMERLQNEPD

DVIGKERLVEEEDLNKLEYLQAVVKETLRMYPVVVLGVPHFSTEAAKVAGYDIPAKTRVM

VNLYAIGRDPKVWENPTKFDPSRFLNSPVDVKGHHFEVLPFGAGRRKCVAMNLALLSVAY

NIAQLIHACTISLPEGWTHLDIDVEESLGTSVRRQNPLNLLINRRLPSDVYR

>CYP73A    Marchantia polymorpha (liverwort)

BJ869629 BJ869881 BJ867161 BJ855429 BJ861922 BJ861754

BJ867713 BJ859511 BJ860841 BJ841066 BJ860430 BJ859366

BJ863002 BJ872526 BJ853293 BJ844280 BJ857408

BJ861720 BJ846736 BJ868579 BJ859081

68% to 73A5

MFTLQNVLFGLLAATL

GLILLLNLKGKKLKLPPGPPGIPIFGNWLQIGDDLNHRNLAELAKKYGEVCMLKMGQR

NYVIVSSPEVAKEVLHTQGVEFGSRTRNVVFDIFTGNGQDMVFTVYGEHWRRMRRIMTVP

FFTNKVVMQSRFAWEDEINHVIKDLTASKEASTTGVIIRRRLQLMMYNVMYRMMFDRRFE

TVDDPLFVKLKAVNGERSRLAQSFEYNYGDFIPILRPFLRKYLAYCQQLKDKRLALFK

EYFVEERKKVLSTRGSGGGEKAAIDYIFESEQKGEINEDNVLYIVENINVAAIETTLWS

IEWGVAELCNNPDIFKKLRNELDSILGRGHLVSEPDLPQLPYLGSVVKEVMRLHMAIPLL

VPHMNLHQAKLAGYDIPAESKILVNAWWIANNPEHWVEPEKFNPERFMDGKIESSGNDFR

FLPFGSGRRSCPGIIIAIPLLSLVLGRLVQSFDLYPPPGVDKIDMTEKGGQFSLFIKTHY

NMVVKPRAD*
>21CYP73    Marchantia polymorpha (liverwort)

BJ854286 BJ856080 BJ846934 BJ864858

65% to 73A5, 77% to BJ869629 etc, a second CYP73 seq

MAEQLERVLPGSSAALT

TQNVLYGLLVATLMVILIMELRKERLNLPPGPRAVPIFGNWLQVGDDLNHRNLAEMSKKY

GDIFLLKMGVKNYVGISSPDLAKEVLHTQGIEFGSRTRNVVFDIFTGNGQDMVFTVYGEH

WRRMRRIMTV

GDFIPILRPFLKKYLARCQALKDKRLAIFKEYFIDERKKVLAAREAKRQAGEKVAIDFIF

ESEQKGEINDDNVLYIVENINVAAIETTLWSIEWGVAELCNNPHMLKRIRAELDSKLGRG

NLITEPDIPRCEYLTAFVKEVMRLHMAIPLLVPHMNLNKAKLAGYDIPAESKILVNAWWI

ANNPKYWNEPEKFNPDRFMDESIEATGADFRFLPFGAGR
RKCMGMNLALVSVAYNIALLIHSCTISLPEGLTHLDVXVEEKFGATVVRRN

PLNLLIKRRLPLDIYRRAGLQFSDV*

>5CYP        Marchantia polymorpha (liverwort)

           GenEMBL AU081762.1 EST, BJ866398 BJ871206.1 BJ858973.1 

           BJ858805 BJ866463 BJ869576

           38% to 92A11 avocado N-term, 39% to 92A9

           38% to 75B14

           39% to 761E1

           note this is the first seq from a liverwort 

           CYP71 may not exist in liverworts, since 

           it is found only in the angiosperms, so this

           may be a new family, not CYP71 

MDVALTARSWLGQYYVEIIAIGAALVAVLLSRSFRRGYKLPPGPPKWPVVGHLLSLSKTE

PAHLSFTKFAEQYGPIILLQLGGFRMAIVSSAELEKEILETHDHLFASRSSNIFSDVVL

YGEDMIFAPLGDRFRKLRKICVVELLNAKRLSQF

EDSRKDEVLKAVTRTLEDGRGGTPVRFDLKLSEMSFNIMTRM

MFTKVYYGQKMYKSDKEGQESNDFHRLMATVTSVSTFGIGDCFPFLRRFDFDGYEKQ

MRGLRFQFDSFLDNVIAEHRGQSAD

TRKERMDFVDVLLQLQSDKNNEAHGVSDEVVKALLIDMLIGGTDTATNTILWAIAMFMRH

PDVLKKLQDELEAVVGMGRVVEEADLESLPYFKAFCYECLRMHPGAPVTVPHTAVKDTQL

GGYDIPQDTRVIVNIYAINRDPKLWPQPLEFNPDRFINSPLDHKGKHFQFRPFGTGRRMC

PGMNLAMILFQLTLAQLLQTCNFSLPNGMKPEDVNLEEKFSATTQMAHPLEVIVTPRVDISHVLKA*
>30CYP      Marchantia polymorpha (liverwort)

BJ865088

36% to 75B1, 34% to 92A14, 44% to BJ871206

LFGYQNSDVVMGAMGERWRFLRKICAQELFSPKRVELSTETRRREMLSTVEHLFEAGRDG

DAVQLDINLREMGCNIITQELFARSFYNQRNTNAKASLEAEDFSQMSRDFSELGGMVLYE

CIPFLRRFDLDGSQARMRSLFFRYDRFLNNIIEEHRQEDASQSTTAKDFVDVLLQLQKDN

NRLLTDDCIKGVLMDMLIAGVDTSMSTVVWALTELMRHPETYRKAQQELDLIVGRDRLVQ

ESDFVHLRYLQA

>25CYP      Marchantia polymorpha (liverwort)

BJ841315

48% to 98A4, 47% to 75B1, 46% to 761E1, 44% to BJ871206

ECVRNPDMQKKLHEELDRVIGRDRPVEESDIQNLPYLNAFIKEVFRMRTTGPITLPRLNE

KPSTLGGYYIPANSTVFVNIFAIAHDPRYWDKPMEFNPDRFLNSNIGLLGNDYQLTPFGA

GRRKCVGMALGTVMVFRSLATLMHAYEWSLPEGTTPETLDTSAKYLLVLRNAVPLRVNAK

PRLPSRIYFDQ*

>CYP710A15  Marchantia polymorpha (liverwort)

            BJ846208.1 BJ868580.1 BJ866587

            64% to 710A14, 56% to 710A1 Arab.

QLVVGVALAIWLVYEQLSYIWKGKHLPGPKFVVPFLGDVFRMV

KDPTKFWDDQAKAATKVGLSWNVLFGRFVLFVRDSEMSQKIFANVKPDVFHLVGHPFGKK

LFGEDNLIFMFGDEHRDLRRRLAPNFTYKALGVYVSIQERMIRKHIAQWLEMHKAGPMTM

RLLLRDLNLETSQATFVGPYLDEAARVQFKKDYNFFNTGLMSFPVNLPGFAYHEATKAVP

RLIKALSNCSRMSR

ERMIQGEEPSCLIDFLVQETLREIQEAEAAGGPPPGHSSDWEIGALIFDFLFAAQDASTS

SLAWSCAFLDSHPEILQRVRDEQRRVRPDVTAPVTPEMLKEMEFTTMVVKEVLRIRPPAP

MVPHIASTDFAITDTYKVPKGTIVFPSLLESSFQGFTDPYKFDPDRFSLERQEDVLYKRN

WLLFGAGPHQCVGQRYALNHLTLFVALFTTLVDMERLRTPGCDDLLYTPTISPKDELMCR

MTARVVS* 

>12CYP      Marchantia polymorpha (liverwort)

BJ865953.1 BJ841720

34% to 707A5, 33% to 763A1, 35% to 90A1, in the CYP85 clan

MSQWGILLEGGAIIFFVAVLFTYGAAGLKWLRLTPALRK

RYRKLPKGSLGWPLVGETFAFQHCLMSTTPHSFVDERRRRYGDLFLTHLFGTPLLASTDP

DMNKFILTKEEPLFTSTLPKSISMAVGENALLMLRGDRHKRMRRLVLSVFSPEVLKHKTGSIQASA

TSILKTWKGRKVLVADDAREYTFYVAMNAIIDMGQDRDERSEVFRNRFLQLRAGARALPI

DLPGTAFRKAVQARKHLKTMVETVIDERKRSSGPQYDDLLAKLLRASESDGGEPLKNEEI

VDVVLSSLLAGFDTSANTLLFLVYYIGQHPQVLHDLKVEHQEILKDKPADEPLSYSDYXR

MKLT

>13CYP      Marchantia polymorpha (liverwort)

BJ852110.1

40% to 709E3, 39% to 709B2, 42% to DR013841.1 Pinus taeda

KIMEKQGIKGPAYHFLFGNMREIKEINLAAKKLETLDMLENHAGTLKRVVPFFSLWMKLY

GKTFMYWFGPEPNLYIMDPELVKEVMSTNFQHYEKPTYVVQIMNALLGRGLVTAIKEDWA

NQRRIVRPAFHFEKLKDMMGDMAASAQELINNLETIIKDEGSYAEIEIKQHIKNVTADII

ARTAFGSSYEQGKKVFQVQIKLNKMFEKVLHLLWIPGFFYIPTADNRKLWKLHXELEKSL

QKIVQARLDIVQQ

>14CYP      Marchantia polymorpha (liverwort)

BJ867762 BJ860124 BJ863250 BJ867082 BJ867165 BJ869736 BJ872021

41% to 76C4, 40% to 98A34

NRHQALQIYEECFFGGQDTTGGAIEGILKMIVENQRILVKVQQEMDEVLGEGQEFRHHDV

ERLPYFQALIKEGLRLHRAIPVLTPHCAHEDTTLGGYDIPKDTLVTVNVWGLARDPVSFP

DPYEVKPERFLGRDTNFSGNDCKYVVFGVGQRICPGQTLALFMVNMLVGSLCKRYNFALA

KDWKHERDAGTFFKEVALHLNLTRRHASTH*

>27CYP      Marchantia polymorpha (liverwort)

BJ850498

33% to 71B36, 32% to 92A11 N-term

MASMVSSIDFQDLWQRAPALAMDLVKDPEFWIALAVITVAYLIVLPYVKLMGKKLPP

GPPVWPVLGSLPYLGGELHEVLWSLSKKYGDVMRVGLGQYNLIVISSAEASEECMRLRDT

EFHHRSARTIQRSAAKYVGHDGQDIVFSDYNDHLRMLRKVCTTELFTVARMNKSAQLRGL

ELRRLLRTVQSFHEKGEPMEVRDHFHSLTMNVMCLMMFGKRYYGADLPV

>28CYP      Marchantia polymorpha (liverwort)

BJ846270

31% to 92A8, 30% to 71B7 N-term, 36% to 736A3 panax

82% to BJ864732

MAATNASTVFTYMYDPQSWTFGTT

SLIVAVVAVVSIRVLTIGMERRKYNMPPGPRSYPLIKNMLEMKGVEMHETWWSLSQTNKW

PVMSFGFIGKPTIIVSSPEATKEMLVTKGTIFNSRDKDTYASLGLTMSPDGKSEMGALFT

PHGPSWKITRKIMVAGQNEFKKIMGDDYVVNVLLPQLYAEIDNEVAIDARTRV

>32CYP      Marchantia polymorpha (liverwort)

BJ864732

31% to 71B18, 35% to 736A3 panax

MADTNASTVFSYMDDPWSWSLGTTSLIVAVVAVVSIGVLNAGMKRRKYNMPPGPRSYP

VIKNMLEMRGGEMQEKWWSLSQTKNWPVMSFYFTSKPIIIVSSPEATKEMLVTKGNLFNS

RDKDTYLNLGLRMSPDGKSERGALFTPHGPAWKITRKIMVAGQNEFKKIMGDDYVVKVLL

PKLYEEIDSEVAINARIRVAXMMVIRILMVFV

>31CYP      Marchantia polymorpha (liverwort)

BJ859567

35% to 92A9, 36% to 761E2

GPRGLPVIGHLHMLAGSSHQNMMDLAKKYGHILYLKLGSHPAIFISSVELAKDVLKDQDQ

HFASRRLFITGKILAYDNQSTSLAQYGEKWRFMRKIISQELVSAKRIEQAQHIRVEEVAN

TLEEILNEGQDGKLVNFDMKLAQLVLNQTTRFNFSRSYYGKKRDTVEDNAEEFQGIVKLL

GGTPFFLVGEFFPFLLAFDIGGVEKKMRAQGAKADEFYT

>32CYP      Marchantia polymorpha (liverwort)

BJ840786 BJ842383 BJ853048

35% to 77A4

MAEGNGSTLEMEELDASXAFPTFIVATVVLVVLTFILNRVFGAKKLNMPPGPKGL

PIVGTLFRTRGPKTHVILSEMSKEWGPIFSLKTGWKYFIVVTSPELTHEALIKDVQTFSSRPK

LLSRLNFTGWRSVNSALYGPYWRGIRKNLVTHALSTSKVASFLPFREEELETLITRVKDE

AARNDXVVTVLSHCRHTVFSILLHVCFGERFADSTVEELDRILKALLVILAPQVIDFLPF

LQPFSKHKPMCQGLLGRMRNLFAPLIEEHKQLRAXGQPKGDYVDSLIVLQKEMNLADNDV

LG

>34CYP      Marchantia polymorpha (liverwort)

BJ842675 BJ852378 BJ852836 BJ857439

37% to 759A1, 33% to 92A13 N-term

MQIMNYADYTAIPLWGWVLTLSAGLVVLGIVISILRPR

AAQLNLPPCPGVYPIVGSLPLLGAIPGEPAHHMFKRLADKYGSLVYLRMGSCPTVIVSDS

EFAKLVLKDQDHVFASRPLLASGKYIGMNFESLVFSPMGNHYKKLSKIYSSELLSPRRVM

ESQGVRENGMRATVKSIYRHAIEGPAVKLSSELHALGLNIMLDMIFGKDRDKLEVGGGER

LSMDELKDVVRESLEVAAEFDFGEYIPIARYLDLTGIIRRMKSIQSRMRNVAAKLIAEHIQR

>35CYP      Marchantia polymorpha (liverwort)

BJ844347 BJ850518

45% to 77A4

KMPYL

QAVIKEALRKHPALPFGITHGLSMQGKLGGYDIPEEAFVLFHIQAMQNNPAIWDHPEVFD

PERFLNNNVNYDMTASHGVESLKFMPFGAGRRICPGMSLGLKHAHLILSRLIQNFEFTTP

NPGEEVDFSEKLEFTVVMATPLKARITPRR*

>36CYP      Marchantia polymorpha (liverwort)

BJ846546

46% to 76C1

WEDPLKFNPERFMNRHQGLKGEDFKFLPFGSGRRMCPGMDYAMLVVEWTLAQLLHTCDLD

VPEGMKPMDIDVGETFGVTLSTTSPLRIVISPRLPSEVYAKAGIVL*

>37CYP      Marchantia polymorpha (liverwort)

BJ848726

52% to 759A1, 48% to 98A3

SVQATKLGGYDIPAGCTVLMNLWAINRDPKNWPEPHKFKPERFENHDTNIFGQDFTLLPF

SAGRRGCSGMLLGFTMVQLIVATLVHSFDLRPHGMEASEVDVISEKPGLTLIRPYEQLVE

ARPRLPLHLYN*

>40CYP      Marchantia polymorpha (liverwort)

BJ857856

66% to BJ848726

WAINRDPKNWKDPLQFIPERFEKLDVSVFGQDFSLLPFSAGRRGCSGMLLGLTMVQLIVG

TLCHSFDFRTQGVKETEVDVINEKPGLVSMRAQDIFVKVTPRLSSHLFKK*

>38CYP      Marchantia polymorpha (liverwort)

BJ854885

43% to 76C1

SIWINVWAMAHDPKVFPDPFVLKPERFLNWDVGLAGEDPKYIVFGAGRRMCPGTPLAMNC

THMIVGSLAQRYDMRFPTDWTKDKVTKFGFIPKERALEICFTRRAGF*

>39CYP      Marchantia polymorpha (liverwort)

BJ855176

44% to 759A1, 40% to 98A3

VPHVNMEDTKLDGYDIPKGSSIWINVWAMAHNPEIFPDPFVLKPERFLNKEVGLAGEDPS

YIVFGAGRRICPGSPLAMNCTHMIVGSLAQRYDIKFPSDWTKDKKTVFGFIPKERALEVC

FTKREGF*

>41CYP      Marchantia polymorpha (liverwort)

BJ859550 BJ862796 BJ865801 BJ865970

38% to 761E1, 37% to 703B2, 34% to 703A2

VGWLGLLVVWHLRKGRTGPQLPPGPRGLPVLGSLHLVGELPHRDFTKLADKYGPIVHLKL

GFVHTIVVSSPEFAEEVLRRQDENFSTRFTSPKIEELTFDGFHEVVYAEAGPYHKYLKRI

LKEEMVSLRAQMRFKDSRRVSLMETIQSLHKKSKDGKPVVIVEDLMECLQMTICRLMFHN

ITNLVREFIPVSRELMFLASAADPGDFMPWLGRLDLFGYNKRARRIIERLDRCM

QSVIDEHRDRIKSTGVNQMADIVDICLSLQDQDGK

GPLPDGPIKGIMADMMIGGSETSAISSEWALMELLRNPHILQKVKDEIASVVGTERFVEE

SDLPKLTYLQQMLMESSRLXVIAPVLIPRECVRDTTIGGYHIPAKSRIFVNVFKIHKDPS

VWENPLEFNPDRFSQSNLHNKRYDFLPFGSGRRGCPGMDLGNLFVMSLMAQLLH

CFDVELPEGQRIEDIDTTEVFGLSCPMKVPLRVVLKPRLPSHLYDGIQVHCED*

>44CYP      Marchantia polymorpha (liverwort)

BJ872057 BJ872058

34% to 98A3 

Heme Cys is missing

QAVVKETQRVNHPVMLTLPHTTTKPLDVSDGMYHLPAGTTVIAHIPAVYTDPNVWDSPFE

FRPERHFADLDEEHEEPEKIQLQSDVLGGIRRFSPGQGLVTHKAQILIAKILQSFDVLPA

FEGKPKPFDETSSSEFGVINQMKLPLDASLRPRSVYQIQNLS*

>45CYP      Marchantia polymorpha (liverwort)

BJ845215 BJ850879

35% to 90C1

MLEEWGRGEWIKFGVSVVLGAQILAYVLKTWIFNGKSGKVP

PGELGWPLWDETLNYLSSCADSRSPGKWIDEKRALYGDVFKARLFGVPTVFALGSAGNRW

VLSNDQVLFRQAWPKSMRTVFGQDSVLVAHGEKFRHLRLHIEQFLGTXAVKRFIGSMESC

TLS

>CYP88      Marchantia polymorpha (liverwort)

BJ852874

47% to 88A4, 48% to 88A6, 47% to 88A12

AYYKSLKARKEVLKKIQAILDERRATKTANHGDVLGSLLEMQDENGSHLTDEEIIDTMLV

FLIAGHQSSTFSIMWAMIFLQRHPEALKACREEQLRIREARDPGEPLAYADFRSMNFLND

VIDETLRIVNVSPFVFRRVTETTQIEGFTVPKGWFVENWFRAVHTDPEVYPEPYAFKPER

WKTFRPKAGQFSPFGLGNRSCIGIELAKMEMSIFLHLVILDYRWEPIHPNAPVRYLPH

>47CYP      Marchantia polymorpha (liverwort)

BJ842970

38% to 71K11

MEDITAVPTSWSVQFVAALVFLYVLLKVFKRVRYTGGKRPP

GPPSLPLIGHFHHLLFGLPHHSLAKIAEKYGPIVWLELGALNVVVVTSSDVAREVLKTQD

HIFASRPPGIMVDMVFKKAQDLIWSPFNDHYRLARKMFTTELLSQKRMDSFQDLRRQMTF

RTLRTAFEEGHTNRYINFPDLVENQFLSLTTQMLFRMDGHAQNNVLLEIIHDLVSTGWF

>50CYP      Marchantia polymorpha (liverwort)

BJ854413

40% to 71Y8, 62% to BJ842970

MEGLIAIFKSWFVHTVAAFGFLYVVLKVFRRVRHKYGRRPPGPPSLPVIGQ

LHHLVSGLLHHTLAKIAEKYGPIMWLELGAVGVVVVSSSDMAREILKAQDHIFASRPSTL

FSDLVMGKGQDLAFSPLNDHFRLVRKVYTTQLLSQQQIDTFKDLRRELLMKTMSTAFEEG

HANRYISFADIMHEQFMSISTRMMFRXGAGAHN

>48CYP      Marchantia polymorpha (liverwort)

BJ858298 

39% to 759A1, 30% to 71b10 N-term

MESTSPVQAIDNLISELPWWGWVLVAALGYLAVQVYQSVHISSKLPPSPGAFPVVGS

FPLMGAKDGEPAHQMFARLGEKYGPICYLRMGNVPSIIISDGNIAKILLKDQDHIFASRP

WMSAGKYMGMDFQSVVFAPSGPHYKRLRKIYTLELLSNKRVIASHGIREARLYGTVKSMH

EDMERGEATNLSSALKTLSLNSLIGLIFGLTEDTVSKKLGTVDM

>CYP74     Marchantia polymorpha (liverwort)

BJ854294

58% to 74A

DPPVPFQYAHAKMDLVIESHDSSFSVKKGEMLAGYMPLACKDPVVFKEPDTFLPKRFMGD

GSKLLKYVLWSNGPQTEEPSTSNKHCAGKDFILTMGPLFVAEIYSRYDYMQIDADGNLTI

LTKKRIPRRA*

>CYP74     Marchantia polymorpha (liverwort)

BJ840718

52% to 74A1 C-term

YVLWSNGPETEDPTLANKQCPGKNFIVTLSQLFVAEIFSRFETIQVDYASGELRSLKRVS*

87 Hits from a CYP search, 38 contigs
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BJ854286 Marchantia polymorpha 

BJ854294 Marchantia polymorpha 

BJ854413 Marchantia polymorpha 

BJ854885 Marchantia polymorpha 

BJ855006 Marchantia polymorpha 

BJ855176 Marchantia polymorpha 

BJ855429 Marchantia polymorpha 

BJ856080 Marchantia polymorpha 

BJ856245 Marchantia polymorpha 

BJ857144 Marchantia polymorpha 

BJ857408 Marchantia polymorpha 

BJ857439 Marchantia polymorpha 

BJ857856 Marchantia polymorpha 

BJ858298 Marchantia polymorpha 

BJ858645 Marchantia polymorpha 

BJ858805 Marchantia polymorpha 

BJ858973 Marchantia polymorpha 

BJ859366 Marchantia polymorpha 

BJ859511 Marchantia polymorpha 

BJ859550 Marchantia polymorpha 

BJ859567 Marchantia polymorpha 

BJ860124 Marchantia polymorpha 

BJ860430 Marchantia polymorpha 

BJ860841 Marchantia polymorpha 

BJ861720 Marchantia polymorpha 

BJ861754 Marchantia polymorpha 

BJ861922 Marchantia polymorpha 

BJ862796 Marchantia polymorpha 

BJ863002 Marchantia polymorpha 

BJ863250 Marchantia polymorpha 

BJ864743 Marchantia polymorpha 

BJ864858 Marchantia polymorpha 

BJ865088 Marchantia polymorpha 

BJ865801 Marchantia polymorpha 

BJ865953 Marchantia polymorpha 

BJ865970 Marchantia polymorpha 

BJ866141 Marchantia polymorpha 

BJ866398 Marchantia polymorpha 

BJ866463 Marchantia polymorpha 

BJ866587 Marchantia polymorpha 

BJ866770 Marchantia polymorpha 

BJ867035 Marchantia polymorpha 

BJ867082 Marchantia polymorpha 

BJ867161 Marchantia polymorpha 

BJ867165 Marchantia polymorpha 

BJ867713 Marchantia polymorpha 

BJ867762 Marchantia polymorpha 

BJ868526 Marchantia polymorpha 

BJ868579 Marchantia polymorpha 

BJ868580 Marchantia polymorpha 

BJ869576 Marchantia polymorpha 

BJ869629 Marchantia polymorpha 

BJ869736 Marchantia polymorpha 

BJ869881 Marchantia polymorpha 

BJ871206 Marchantia polymorpha 

BJ872021 Marchantia polymorpha 

BJ872057 Marchantia polymorpha 

BJ872058 Marchantia polymorpha 

BJ872526 Marchantia polymorpha 

