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600 grape P450 sequence entries in it.  That new file has
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of 262 WGS section accessions from a grape genome project.
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Please go to this new page GenPept grape P450s
>CYP51G1 AM475390.2 Vitis vinifera (Pinot noir grape)

9521  MDVXXKFFNAXFLLVATLLVAKLISALIIPRSKKRLPPTIKAFPLIGGLIRFLKGPVVML  9342

9341  REEYPKLGSVFTLKLLNKNISFFVGPDVSAHFFKAPESDLSQQEVYRFNVPIFGPGVVFD  9162

9161  VDYSVRQEQFRFFTEALRVTKLKGYVDQMVMEAE   (0) 9060

3862  DYFSKWGDCGEVDLKYELEHLIILTASRCLLGQEIRNKLFADVSALFHDLDNGMLPISV  3686

3685  IFPYLPIPAHRRRDQARKKLAEIFANIIASRKETGKSENDMLQCFIDSKYKDGRPTTESE  3506

3505  VTGLLIAALFAGQHTSSITSTWTGAYLLRHKEYLSAVQDEQRSLMKKYGSKVDHDILSEM  3326

3325  DVLYRCIKEALRLHPPLIMLLRSSHTDFSVTTRDGKEYDIPKGHIVATSPAFANRLPHIY  3146

3145  KDPDRYDPDRFAVGREEDKAAGAFSYISFGGGRHGCLGEPFAYLQIKAIWSHLLRNFELE  2966

2965  LISPFPEVDWNAMVVGVKGKVMVRYKRREL  2876

>CYP71BC1   Vitis vinifera (Pinot noir grape)
            GenEMBL AM435124.2, GenPept CAN80448.1

     MTMKISENMLLLFSQSSANQWLLALGILSFPILYLFLLQRWKKKGIEGAARLPPSPPKLPII

3285 GNLXQLGKLPHRSLSKLSQEFGPVLLLQLGRIPTLLISSADMAKEVLKTHDIDCCSRAPS 3464

3465 QGPKRLSYNFLDMCFSPYSDYWRAMRKVFVLELLSAKRAHSLWHAWEVEVSHLISSLSEA 3644

3645 SPNPVDLHEKIFSLMDGILNMFAFGKNYGGKQFKNEKFQDVLVEAMKMLDSFSAEDFFPS 3824

3825 VGWIIDALTGLRARHNKCFRNLDNYFQMVVDEHLDPTRPKPEHEDLVDVLLGLSKDE 3995

3996 NFAFHLTNDHIKAILL  (0) 4043

     NTFIGGTDTGAVTMVWAMSELMANPRVMKKVQAEVRSCVGSKPKVDRDDLAKL 4327

4328 KYLKMVVKETFRMHPAAPLLIPHRTRQHCQINANGCTYDIFPQTTILVNAFAIGRDPNS 4504

4505 WKNPDEFYPERFEDSDIDFKGQHFELLPFGAGRRICPAIAMAVSTVEFTLANLLYCFDWE 4684

4685 MPMGMKTQDMDMEEMGGITTHRKTPLCLVPIKYGCVE*

>CYP71BE1  Vitis vinifera (Pinot noir grape)

       AM445470.2 

MEFPSSFLFPFLLFLFILFKVSKKSKPQISIPKRPPGPWKLPLIGNLHQ

LVGSLPHHSLRDLAKKYGPLMHLQLGQVSMLVVSSPEIAKEVMKTHDINFAQRPHLLATR

IATYDSTDVAFSPYGDYWRQLRKICVVELLSAKRVKSFQVIRKEEVSKLIRIINSSSRFP

INLRDRISAFTYSVISRAALGKECKDHDPLTAALGEITKLASGFCLADLYPSVKWIPLVS

GVRHKLEKVQQRIDGILQIVVDEHRERMKTTTGKLEEEKDLVDVLLKLQQDGDLELPLTD

DNIKAVIL

DIFGGGGDTVSTAVEWTMAEMMKNP

EVMKKAQAEVRRVFDGKGNVDEAGIDELKFLKAVISETLRLHPPFPLLLPRECREKCKIN

GYEVPVKTRVVINAWAIGRYPDCWXEAERFYPERFLDSSIDYKGADFGFIPFGSGRRICP

GILFGIPVIELPLAQLLFHFDWKLPNGMRPEDLDMTEVHGLAVRKKHNLHLIPIPYSPLT

VG*

>CYP73A78 AM455281.2 Vitis vinifera (Pinot noir grape)

complement(join(39309..40044,40169..41037))

GenPept CAN70035.1

MAHLLNKPVFFSTLLTIILLSSTRLLASYLSISPPLIASFLPLA

PLILYLFYSIAKRSASLPPGPLSIPLFGNWLQVGNDLNHQLLASMAQKYGPVFLLKLG

SKNLAVVSDPELASQVLHTQGVEFGSRPRNVVFDIFTGNGQDMVFTXYGDHWRKMRRI

MTLPFFTNKVVHHYSEMWEEEMELVVDDLRNKESVKSEGLVIRKRLQLMLYNIMYRMM

FDSKFESQEDPLFIQATRFNSERSRLAQSFDYNYGDFIPFLRPFLRGYLNKCRELQSR

RLAFFNNYFVEKRREIMAANGEKHKIRCAIDHIIDAQLKGEISEANVLYIVENINVAA

IETTLWSMEWAIAELVNHPHVQCKIRDEITTILQGDAVTESNLHQLPYLQATVKETLR

LHAPIPLLVPHMNLEEAKLGGYTIPKESKVVVNAWWLANNPSWWKNPEEFRPERFLEE

ESGTDAVAGGKVDFRFLPFGVGRRSCPGIILALPILALVIAKLVMNFEMRPPIGVEKI

DVSEKGGQFSLHIANHSTVALTPIAA

>CYP74B13 AM441513 PLN 18-MAY-2007 Vitis vinifera (Pinot noir grape)

11751 MLSSTVMSVSPGVPTPSSLTPPSPPSSSPVRAIPGSYGWPVLGPIADRLDYFW 11593

11592 FQGPETFFRKRIDKYKSTVFRTNVPPSFPFFVDVNPNVIAVLDCKSFSFLFDMDVVEKKN 11413

11412 VLVGDFMPSVKYTGDIRVCAYLDTAETQHAR 11320

10198 VKGFAMDILKRSSSIWASEVVASL 10127

10125 DTMWDTIDAGVAKSNSASYIKPLQRFIFHFLTKCLVGADPAVSPEIAESGYVMLDKWVFL 9946

 9945 QLLPTISVNFLQPLEEIFLHSFAYPFFLVKGDYRKLYEFVEQHGQAVLQRGETEFNLSKE 9766

 9765 ETIHNLLFVLGFNAFGGFTIFFPSLLSALSG-KPELQAKLREEVRSKIKPGTNLTFESVK 9589

 9588 DLELVHSVVYETLRLNPPVPLQYARARKDFQLSSHDSVFEIKKGDLLCGFQKVAMTDPKI 9409

 9408 FDDPETFVPDRFTKEKGRELLNYLFWSNGPQTGSPSDRNKQCAAKDYVTMTAVLFVTHMF 9229

 9228 QRYDSVTASGSSITAVEKAN* 9166

>CYP75A28   Vitis vinifera (core eudicotyledons; Vitales) 

            AJ880356, GenPept CAI54277.1
            Bogs,J., Ebadi,A., McDavid,D. and Robinson,S.P.

            Identification of the Flavonoid Hydroxylases from 

            Grapevine and

            Their Regulation during Fruit Development

            (er) Plant Physiol. (2005) In press

            flavonoid-3,5'-hydroxylase.

            89% to 75A20

MAIDTSLLLEFAAATLLFFITRFFIRSLLPKPSRKLPPGPKGWP

LLGALPLLGNMPHVALAKMAKRYGPVMFLKMGTNSMVVASTPEAARAFLKTLDINFSN

RPPNAGATLLAYHAQDMVFADYGARWKLLRKLSNLHMLGGKALEDWSQVRAVELGHML

RAMLELCQRAEPVVVPEMLTFSMANMIGQVILSRRVFETKGSESNEFKDMVVELMTSA

GYFNIGDFIPSIAWLDIQGIQRGMKHLHRKFDWLLTKMMEEHTASAHERKGNPDFLDV

IMANQENSTGEKLTITNIKALLLNLFTAGTDTSSSVIEWSLAEMLKNPSILKRAHEEM

DQVIGRSRRLVESDLPKLPYLQAICKESFRKHPSTPLNLPRVSTQACEVNGYYIPKNT

RLSVNIWAIGRDPDVWESPEEFRPERFLSGRNTKIDPRGNDFELIPFGAGRRICAGTR

MGIVLVEYILGTLVHSFDWKMPDEVEINMDEAFGLALQKAVSLSAMVTPRLHQSAYAV

>CYP75A28   Vitis vinifera (core eudicotyledons; Vitales) Cabernet Sauvignon
            DQ786631
            8 diffs to AJ880356

>CYP75B32   Vitis vinifera (core eudicotyledons; Vitales)

            AJ880357

            Bogs,J., Ebadi,A., McDavid,D. and Robinson,S.P.

            Identification of the Flavonoid Hydroxylases from 

            Grapevine and

            Their Regulation during Fruit Development

            (er) Plant Physiol. (2005) In press

            flavonoid-3'-hydroxylase

            67% to 75B1

MNPLALIFCTALFCVLLYHFLTRRSVRLPPGLKPWPIVGNLPHL

GPVPHHSIAALAKTYGPLMHLRMGFVDVVVAASASVAAQFLKTHDANFSNRPPNSGAK

HIAYNYQDLVFAPYGPRWRMLRKICSVHLFSGKALDDFRHIRQEEVAVLTRALARAGQ

TPVNLGQLLNVCTTNALGRVMLGRRVFGDGSGGEDPKADEFKEMVVELMVLAGVFNIG

DFVPALEWLDLQGVAAKMKKLHARFDAFLGAIVEEHKISGSAGSERHVDLLSTLISVR

DNADGEGGKLTDVEIKALLLNLFTAGTDTSSSTVEWAIAELIRHPEMMAQAQQELDAV

VGRSRLVTDLDLPQLTYVQAIIKETFRLHPSTPLSLPRMAAESCEINGYHIPKNATLL

VNVWAIARDPEVWEEPLEFRPNRFLPGGERPNADVRGNDFEVIPFGAGRRICAGMSLG

LRMVHLLTATLVHAFNWELPEGQVAEKLNMDEAYGLTLQRAAPLMVHPLPRLSPQVFGK

>CYP75B32   Vitis vinifera Cabernet Sauvignon
            DQ786632

            8 diffs to AJ880357

>CYP76A10 AM451133.2  Vitis vinifera (Pinot noir grape)

6415  MEWTTNFLVWLIIPFLSALLLLLHRL

6337  KSGFNKHLPPGPPGWPIFGNIFDLGTLPHQKLAGLRDTYGDVVWLNLGYIGTMVXQSSKA  6158

6157  AXELFKNHDLSFSDRSIHETMRVHQYNESSLSLAPYGPYWRSLRRLVTVDMLTMKRINET  5978

5977  VPIRRKCVDDLLLWIEEEARGMDGTATGLELGRFFFLATFNMIGNLMLSRDLLDPQSRKG  5798

5797  SEFFTAMRISMESSGHTNFADFFPWLKWLDPQGLKKRMEVDLGKSIEIASGFVKERMRQG  5618

5617  RAEESKRKDFLDVLLEFQGDGKDEATKISEKGINIFIT (0)  5504

5412  EMFMAASETTSSTMEWAMTELLRSPESMTKVKAELGRVIGEKRKLEESDLDDLPYLHA  5239

5238  VVKETLRLHPAAPFLVPRRAVEDTKFMGYHIPKGTQVFVNVWAIGREAETWDDALCFKPE  5059

5058  RFVDSNMDYKGQNFEFIPFGAGRRICVGIPLAYRVLHFVLGSLLHHFDWQLERNVTPETM  4879

4878  DMKEGRGIVICKFHPLKAVP KIKPIST*4795

>CYP76F2    Vitis vinifera (grape)

            GenEMBL AJ237995 GenPept CAB85635.1
            Davies,C. and Robinson,S.P.

            Differential screening indicates a dramatic 

            change in mRNA profiles during grape berry 

            ripening. Cloning and characterization 

            of cDNAs encoding putative cell wall and stress 

            response proteins.

            Plant Physiol. 122, 803-812 (2000)

            mRNA for putative ripening-related P-450 enzyme 

            (gfh2 gene)

            53% identical to CYP76F1

MELLSCLLCFLAAWTSIYIMFSARRGRKHAAHKLPPGPVPLPII

GSLLNLGNRPHESLANLAKTYGPIMTLKLGYVTTIVISSAPMAKEVLQKQDLSFCNRS

IPDAIRAAKHNQLSMAWIPVSTTWRALRRTCNSHLFTSQKLDSNTHLRHQKVQELLAN

VEQSCQAGGPVDIGQEAFRTSLNLLSNTIFSVDLVDPISETAQEFKELVRGVMEEAGK

PNLVYYFPVLRQIDPQGIRRRLTIYFGRMIEIFDRMIKQRLQLRKIQGSIASSDVLDV

LLNISEDNSNEIERSHMEHLLLDLFAAGTDTTSSTLEWAMAELLHNPETLLKARMELL

QTIGQDKQVKESDISRLPYLQAVVKETFRLHPAVPFLLPRRVEGDADIDGFAVPKNAQ

VLVNAWAIGRDPNTWENPNSFVPERFLGLDMDVKGQNFELIPFGAGRRICPGLPLAIR

MVHLMLASLIHSYDWKLEDGVTPENMNMEERYGISLQKAQPLQALPVRV

>CYP76G6 AM452176.2  Vitis vinifera (Pinot noir grape)

GenPept CAN76624.1

3925  MEYEMVGIVIALVLWAVWAMVTERRHRRLEELGQLPPGPRSWPVVGNIFQLGWAPHVSFAK  3743

3742  LAGKHGPIMTLWLGSMSTVVISSNEVARXMFKNHDVVLAGRKIYEAMKGDRGNEGSIITA  3563

3562  QYGPQWRMLRRLCTSEFFVXSRLDAMRGVRGGCIDRMVQFVTEAGTSGTHAIDVGRFIF  3386

3385  LMAFNLIGNLMFSKDLLDPKSERGAEFFYHAGKVMELAGRPNVADFLPILRWFDPQGIRR  3206

3205  KTQFHVERAFAIAGGFIKERMETMAKGSGEAKSKDFLDVLLEFRGDGVEEPSRF  3044

3043  SSRTINVIVF

      EMFTAGTDTTTSTLEWA  2864

2863  MAELLHTPRILNKVQAELRXVVKPGSKLEEKDMENLPYLIAVIKETLRLHPPLPFLVPHM  2684

2683  AMNSCKMLGYCIPKETQVLVNVWAIGRDPKTWKDPLVFMPERFLEPNMVDYKGHHFEFIP  2504

2503  FGSGRRMCPAVPLASRVLPLALGSLLHSFNWVLPDGLNPKEMDMTERMGITLRKSVPLRA  2324

2323  MPVPYKGIQTQVFA* 2279

>CYP77A14  Vitis vinifera (Pinot noir grape)

AM463740.2, GenPept CAN65790.1

complement(2718..4265)

MAPAFAAASSTYSPYYHIFFTALAFLISGLIVLLSRKTKSKKLN

LPPGPPGWPIVGNLFQFARSGKQFFQYVRELRPKYGPIFTLKMGNRTMIIISSAELAH

EALIEKGQSFASRPRENPTRTVFSCNKFTVNAAVYGPVWRSLRRNMVQNMLSASKIRE

FSNLRDVSMDKLIDRLRSEAEANDGAVWVLKNARFAVFCILLSMCFGVEMDEETIEVM

DDLMKTVLITLDPRLDDYLPLLSPFFSKQRKAATEVRKRQIKTVVPFIERRRAALENP

GSDKTAASFSYLDTIFDLKIEGRKSSPTNPELVTLCSEFLNGGTDTTGTAVEWAIARM

IENPEIQSKLYEEIKTTVGDRKVQEKDMEKMPYLNAVSKELLRKHPPTYFSLTHAVTE

PAKLAGYDIPTDANVEFFLPPISEDPKLWKNPEKFDPDRFLLGGEDADITGVTGVKMM

PFGVGRRICPGLSMATVHVNLMLARMVQDFEWSAYPENSKIDFSEKLEFTVVMKNPLR

AKIKPRV

>CYP77B6 AM482217.2 Vitis vinifera (Pinot noir grape)

complement(join(77743..79008,79044..79164,79203..79270))

revise it at N-term

GenPept CAN68641.1

79270MELTDLLLLSLALIFLRFWWRYWSVTGGGPKNLPPGPPGWPLVGNLVQVILQRRPFI  79100

YVVRDLRAKYGPIFTLQMGQRTLVIVTSSE

LIHEALVQRGPIFASRPEDSPTRLVFSVGKCAINSAQYG

PLWRTLRRNFVAELITPTRIRQCSWIRKWALENHMRRLQMEVSEKGFVEVMSNCRLTI

CSILICICFGAKISERRIKEIESVLKDVMLMTTPKLPDFLPVLTPLLRRQLREAKELR

KKQMECMVPLVRSRRAFVESKGAPGRSSSEMVSPIGAAYIDSLFGLEPAERGRLGEEE

LVTLCSEIINAGTDTSATTVEWALLHLVMNQDIQQKLYKEIIDCVGKNGVVTEGDVEK

MPYLGAIVKETFRRHPPSHFVLSHAATKDTELGGYTIPADVNVEFYTAWVTEDPDLWQ

DPAEFRPERFLQGDGVNVDVTGTRGVKMVPFGAGRRICPAMNLGTLHVNLLIARMIHA

FKWIPAPGSPPDPTETFAFTVVMKNPLKAIILPR

>CYP80E3    Vitis vinifera (grapes, Rosids, uncertain placement)

            GenEMBL EE091942.1 EE096408.1, CF205652.1 ESTs

            57% to 8E2, 55% to 80E1, 56% to 80C1

MVAMIAEGTSFFDVFLPFLLLLPPLVFLILKLLKDSSSLKSPPLPP

GPSPWPILGNLLHLGNMPHISLARFSQSYGPLISLRLGSQILVVASTSSAAMEILKTHDR

VLSGRYVPHAVPAKNSEINRMSLGWAVECNDAWKNLRTVCRAELFSTKVMESQAWVGEKK

VMEMVRFVSTKEGEVMKVGEVVFATVLNTLTTVLMSRDFISFEDDNKDGGMKGLVRKMIM

AMAAPNLDDFYLIFSGLDLQGLNKKTKELIARICSMWESVIRERRE

GASDDPSKQDFLNILIRSGYSDDQINQLFMELLTAGANTSSSTLEWAMA

ELIKSPESMKKVHEELAREISDNLP

KASDLPHLPYLQACVKETLRLHPSAPLLLPRRASVSCEVMNYTIPKDSQIWVNAWAIGRD

PMNWEDPLVFKPERFLNSAVDFKGNNLEFIPFGAGRRICPGLPMAARLLPLILASLTHFF

DWSLPNGTTPDELDMNDKFGIALQKEQPLLIIPKVRK*

>CYP80K1   Vitis vinifera (Pinot noir grape)

           GenEMBL AM430618.2, GenPept CAN62647.1
           49% to 80J1 papaya, 52% to 80E3 Vitis

MDPDTVTADISIFSFLYALLLLPFLVILKHIFLKPPPLPPGPYP

WPIIGNLLQMGKNPHAKLANLAKLHGPLMSLRLGTQLMVVASSPAAAMEVLKTHDRAL

SGRYLSXSVPVKNPKLNHLSIVFAKDCNTNWKNLRAICRMELFSGKAMESQVELRERK

VTELVEFLATKEGEVVKVMDLVFTTICNILSNKFFSMDLCDFEDEGRVGGALKDLIHK

NAEFGATPNLSDYYPILGGLDIQGINRKAKEMFERIPTTWEDILKERRTQRSNRSSHR

DFLEALLEIGFEDDQINQVILELFSAGAETSSLTVEWAMAELIRNQDAMDKLRGELRQ

IVGESPVRESHLPRLPYLQACVKEALRLHPPAPLLLPHLAAETCQVMGYTIPKDSQIF

VNIWAMARDPKIWDDPLSFKPERFLDSKLDFKGNDFEYIPFGAGRRICPGLALGGRQV

PLILATFVHLFGWSLPGNMDSAQLDMEEWLVITLRKEQPLRLVPRVRK

>CYP82A15   Vitis vinifera (Pinot noir grape)
            AM487302.1 same as AY226829
            join(4890..5837,6149..6784)

MGFSLRPQDITVFGLLLATICLLLATVXNAKGNKKXGKRPPEPS

GRWPLIGHLHLLGADKLLHRTLGDMADKYGPIFCVRLGLKKTLVVSSWEVAKECYTTS

DKVFATRPRSLAIKLIGYDHGSFVFAPYGPYWRDVRKLAMVELLSNRQLEMHKHVQDS

EVKILIKELYGQWASNKDGPALVEMKERFGNLALNVVVRAIAGKRYFGTHACGDEPKR

XKKAFEDFIILLGLFMVSDVIPFLGWLDTMKGFTAEMKRVAKEVDYVLGS

WVEEHRQNRLSANDNGAEQDFIHAMLSVIDDGQFSGRDPDTIIKGTCS (0)

NLILAGNDTTSITLTWALSLLLNNRHALKKAQAELEIHVGKHRQVDGSDIKNLV

YLQAIVKETLRLYPPGPLSLPHEAMEDCTVAGFHIQAGTRLLVNLWKLHRDPRVWLDP

LEFQPERFLTKHAGLDVRGKNYELLPFGSGRRVCPGISFALELTHLTLARLLHGFELG

AVADSPVDMTESPGLTAPKATPLEVTIVPRLPFELYSYEAA*

>CYP82A15 frag. Vitis vinifera (core eudicotyledons; Vitales)

            AY226829

            Bezier,A., Lambert,B. and Baillieul,F.

            Molecular cloning of partial cytochrome P450-like 

            protein mRNA from

            grapevine

            Unpublished

            59% to 82C4

WVEEHRQNRLSANDNGAEQDFIHAMLSVIDDGQFSGHDPDTIIK

GTCSNLILAGNDTTSITLTWALSLLLNNRHALKKAQAELEIHVGKHRQVDGSDIKNLV

YLQAIVKETLRLYPPGPLSLPHEAMEDCTVAGFHIQAGTRLLVNLWKLHRDPRVWLDP

LEFQPERFLTKHAGLDVRGKNYELLPFGSGRRVCPGISFALELTHLTLARLLHGFELG

AVADSPVDMTESPGLTAPKATPLEVTIVPRLPFELYSYEAA

>CYP82A16P  Vitis vinifera (Pinot noir grape)
            AM487302.1 

            Pseudogene adjacent to CYP82a

            67% to CYP82A15
     MASVSRDHRFWPSVCG*

1676 IKAEGNKNKGKRAPEPSRAWPLIEHLHLL*AGKPQHQSFGAMADKY 1813

1814 GPIFCFHIGLRKTFLVSSWDAAKECFTTMDKAFDTRPRSLAGKLMGYDHAMFGFSPYGPY 1993

1994 WREVRKLVSVXXXXXXXXXXXXHVRDSEVKLFIKELYGQWIQNGDRPALVVMKEKCWHLA 2173

2174 ANVMVSEVAGKRYFGTVTNDYESRRCRKALEDLLYLSXIFMVSDAIPXLXWLXTVRGYTA 2353

2354 KMKRXXREVDQVLGSWVXEHRXKRFSGSXNEAXQDFXHVMLSVIEDGQFSDHDHDTVIKA 2533

2534 TCL (0) 2542

2840 DSYIGGFDSTVITLTCALCPLMNNPSTLKRAQDELDIKVGKHRQVDESDIKNLVYLQAIIKET 3019

3024 LRLYPAAPLSVPREAMEDCTVAGFHIQAGTRLLVNLWKLHRDPRIWSDPLEFQPERFLTK 3203

3204 HVDLDVRGRKFEFLPFGSGRRVCPGISFPLEVVHLTLARLLHGFELGVVANLPVDRTEGS 3383

3384 GVTLPRATPLDVTVVPRLPSELYGY* 3461

>CYP82A17P   Vitis vinifera (Pinot noir grape)

             AM485903.2

             94% to 82A16P

20668  LIIGGSDSTVITLTWALCPLMNNPSTLKRAQDELDIKVGKHRQVDESDIKNLVYLQAIIK  20489

20488  ETLRLYPAAPLSVPREAMEDCTMAGFHIQAGTRLLVNLWKLYKNPRIWSDPLEFQPERFL  20309

20308  TKHVDLDVRGQNFEFLPFGSGRRVCPGISF  20219

>CYP82A18P   Vitis vinifera (Pinot noir grape)

             AM485903.2

             N-term only 76% to 82A15

19649  MGFSLQPQEITVFGLLATICLLLETXLNAKRNKIKEGKRPXEXSXQWPLL  19500

19503  LIGHLHLLGABKLLHXKLGDMADKYGPIFCIHLGFRKALVXSRWEVAKECYTTNDKVFATXP  19318

>CYP82A19   Vitis vinifera (Pinot noir grape)

            AM485903.2

            71% to 82A15

17161  MGFSLQLQDVTVFGILFAIICLWLVNAKGNKNKGRSPPEPSVAWPLMGHLHLLGADK  16991

16990  PLHRTFGAMADEYGPIFSIRLGLRTALVVSSSEVAKECYTTKDKALATRPRSLAVKLMGY  16811

16810  DHAMFAFERHGPYWRDVRRLAMVELLSNRQHEMLKHVRDSEVKFFIQELYGQWVDNGGSP  16631

16630  VLVDMKKKFEHLVANLVMRTVAGKRCGNGESRWCQALGDFMNLMGQFMVSDAVP  16469

16468  FLGWLDTVRGYTAKMKGTARQLDQVIGRWVEEHRQKRLSGSINEAEQDFIHAMLSVIDDA  16289

16288  QFSAHDHDHDTIIKATCL (0)  16235

14983  TVMLAGNDTIAITLTWALSLLMNNPRALKKAQEELDFHVGRNQQVYESDIKKLVYLQAIIK  14801

14800  ETLRLYPVGPLALPHEAMEDCTIAGFHIQAGTRLLVNLWKLHRDPTIWSDPLEFQPERFL  14621

14620  TKHVGLDVRGQHFELLPFGSGRRMCPGISLALEVLQLTLARLLHGFELGVAADSXLDMTE  14441

14440  GAGVTIPKETPLEVTLVPRLPSELYH*  14360

>CYP82A20P   Vitis vinifera (Pinot noir grape)

             AM485903.2

             82% to 82A16P

11842  RAPDPSRAWPLIGHLHLL*AGKPQHQAFGAMADKYGPIFCFHIGLRKNFLVSSWDAAKEC  11663

11662  FTTMDKAFATRPRSLA*KLMGYDHAMFGFSPYGPYWHDVRKLASVELLSNLQLELLNHVR  11483

11482  DSKVKLFIKELYGQWIQNGDRPLLVEMKEKCWHMATNVMVSVVAGKRHFGTITNDYESR*  11303

11302  CRKALGDLLYLSGIFMVFDAIPFLGWSDTVRGYTAKMKRTTREMDQVLG  11156

>CYP82A21P   Vitis vinifera (Pinot noir grape)

             AM485903.2

             72% to 82A19

7243  GHLHLLGANKSLHQTFGAINDKYEP  7169

>CYP82A22P   Vitis vinifera (Pinot noir grape)

             AM485903.2

             92% to 82A15 

5075  MGFSLHPQDITVFGLLLSTICLLLATVLNAKGNKKKGERPPESSGRWPLIGHLHLLEADK  4896

4895  LLHRTLGDMADKYGPIFCVHLGLKKALVVSGWEVAKEGYTTNDKVFATRPRSLAIKLMGY  4716

4715  DHGSFVFAPYGPY*RDVRKLAMAELLSNRQLEMHKHVQDSEVKILIKELYGQWASNKD  4542

4539  PALVEMKERFGNLALNVVVRAIAGKRYFGTHACGDEPKRGKKAFEDFIILV  4387

4386  GLFMVSDAIPFLGWLDTVKGFTAEMKRVAKEVDYMLGSWVEDHRQNRLSANDNGVEQDFI  4207

4206  HAMLSVID 

      NLILVGYGSTFITLTWALSLLLNNCHALKKAQAE  4039

4038  LEIHVGKHRQVDGSDIKNLVYLQAIVKETLRLYRPGPLSLPREAMEDCTVAGFHIQAGTRLL  3853

3853  VNLWKLHRDPRVWLDPLEF  3797

1801  QPERFLTKHEGLDVRGKNYELLPFGSGRRVCPGISFALELTHLTLARLLHGFE  1643

1642  LGAVVDSWVDMIESPGLTALKATSLEVTIVPRLPFELYSYEAA  1514

>CYP82A23P   Vitis vinifera (Pinot noir grape)

             AM453961.2 

             Exon 2 only 

             7 aa diffs to CYP82A15

6298 NLILAGYDTTSITLTWALSLLLNNRHALKKAQAELEIHVGKHRQVDGSDIKNLVYLQAIV 6477

6478 KETLRLYPPGPLSVPHEAMEDCTVAGFHIQAGTRLLVNLWKLHRDPRVWLDPLEFQPERF 6657

6658 LTNHAGLDVRGKNYELLPFGSGRRVCPGISFALELTHLALARLLHGFELGVVADSPVDMT 6837

6838 EGPGLSAPKATPLEVTIVPRLPFELYSYEAA* 6933

Note: there are a large number of CYP82 sequences and pseudogenes in Vitis

This is only the beginning

>CYP85A1   Vitis vinifera

           GenEMBL DQ235273.1 

           Symons,G.M., Davies,C., Shavrukov,Y., Dry,I.B., 

           Reid,J.B. and

           Thomas,M.R.

           Grapes on Steroids. Brassinosteroids Are Involved 

           in Grape Berry Ripening

           Plant Physiol. 140 (1), 150-158 (2006)

           brassinosteroid-6-oxidase (BR6OX1)

           77% to 85A1 Zinnia (partial seq), 71% to 85A2, 70% 

           70% to 85A1, 78% to 85A1 tomato, 69% to 85A3 tomato

MAVFGVVLIGLCICTALLRWNEVRYRKKGLPPGTMGWPVFGETT

EFLKQGPSFMKNQRARYGKFFKSHLLGCPTTVSMDPELNRYILMNEAKGLVPGYPQSM

LDILGKCNIAAVHGSTHKYMRGALLALISPTMIRGQLLPKIDEFMRSHLNKWDTKIIN

IQEKTKEMALLSSLKQIAGIESGTISKEFMPEFFKLVLGTISLPIDLPGTNYRRGFQA

RKNIVGMLRQLIEERKASQETHNDMLGCLMRTNENRYKLSDEEIIDLIITILYSGYET

VSTTSMMAVKYLHDHPRVLDELRKEHLAIRERKRPEDPIDWNDYKLMRFTRAVIFETS

RLATIVNGVLRKTTKDMELNGFVIPKGWRIYVYTREINYDPLLYPDPLAFNPWRWLDK

SLESQNYFLLFGGGTRQCPGKELGIAEISTFLHYFVTRYRWEEVGGDKLMKFPRVEAP

NGLHIRVSAY

>CYP85A10 AM431608 Vitis vinifera (Pinot noir grape)

71% to CYP85Aa, 70% to 85Ab

join(3836..4023,4976..5297,5434..5583,5667..5912,

6003..6089,6156..6234,6315..6421,6524..6648,6838..6925)

71% to CYP85A1 Vitis, 63% to 85A2 Arab., 62% to 85A1 Arab. 

68% to 85A1 tomato, 64% to 85A3 tomoato

72% to 85A5 populus and 68% to 85A4 Populus

GenPept CAN73647.1

Note: name changed on 11/26/07 from CYP85A6. CYP85A6 = Pisum 

MAVLVVIFVLVVALSVCFALLKWNEIRYSRRGLPPGTMGWPLFG

XTTDFIKQGPDFMKKQRARYGSFFKTHILGCPTIISMDPELNRYVLLNEGKGLVPGYP

QSMLDILGEHNIAAVQGSTHKYIRGSMLSLIAPPMIKDQLLRKIDQGMRFHLSNWDGR

TIDIQEKTNEMALFIPFKLIMETESASIYETFKREFDKLVEGTLSLPINIPGTSYHHG

FQGRKNVIRMLKGVMEKRRASSMTQDDMLGYLLRNEGSKYNLSDEEILDQVITILYSG

YETVSTTSMMAVKYLLDNPRALQQLREEHLAIRQRKNPEDPIDWNDYKSMNFTRAVIF

ETSRLATVVNGVLRKTTKEMELNGFVIPRGWRIYVYTREINYDPFLYPEPYTFNPWRW

LDNSLESHNYCFTFGGGTRLCPGKELGIVQISTFLHYFLTSYRWEEVGSNKIVKFPRV

EAPNGLHIRVSKY

>CYP86B7 AM486428.2 Vitis vinifera (Pinot noir grape)

join(7453..7557,12117..13259,13900..14304)

75% to 86B1

GenPept CAN75428.1 

MTLDEVIRRSKISAAEEEEFIEPGKEVEMEMDEEEIQVMEVLVA

LIVFVAIHSLRQRKRHGLPVWPFLGMLPSLVGGLRTDMYEWISGVLCRRNGTFVFKGP

WFSSLNCVVTSDPRNIEHLLKGKFSNFPKGAYFRNTVRDLLGDGIFSADDETWQRQRK

TASIEFHSAKFRKLTIESLLVLVHSRLLPVLEDSVKNSASIDLQDVLLRLTFDNVCMI

AFGVDPGCLRLGLPEIPFARAFEDATEATVLRFVTPTCIWKAMRHLNIGTEKNLKISI

MGVDKFANEVITTRKKELSLQCDDKNQRSDLLSIFMGLKDENGQPFSDKFLRDICVNF

ILAGRDTSSVALSWFFWLLDRNPAVEERIMAEICRMVGERKGEEEGDGLIFKAEEVKK

MEYLQAALSEALRLYPSVPVDHKEVIEDDVFPDGTVLKKGTKVVYAIYAMGRMEGIWG

KDCREFKPERWLRDGRFMSESAYKFTAFNGGPRLCLGKDFAYYQMKFAAASIIYRYHV

KVVENHPVEPKLALTMYMKHGLKVNLIRRHESELQKYLKIRN

>CYP86C8 AM462286.2 Vitis vinifera (Pinot noir grape)

59% to 86C1 GenPept CAN63571.1

MAGKLVMSVVEWLCHHIWFSDIAVALSIVFILSCILNRLTNKGP

MLWPVLGILPSLFFHMNDIYDWGTRALIKAGGTFHYRGMLMGGNYGIMTVDPSNIEFM

LKTRFKNFPKGNYYRERFHDLLGGGIFNVDHESWKEQRRIASSEMHSTQFVAYSFQTI

QDLVNQKLLELTDKLAKSGDCIDLQEVLLRFTFDNICTAAFGIDPGCLALELPEVSFA

KAFEEATELTLFRFMVPPFIWKSMKFFGVGTEKRLQEAVRVVHDFAEKTVADRRIELS

KTGNLNKQTDLLSRIMAIGEHEEGKDNHFSDKFLKDFCISFILAGRDTSSVALAWFFW

LINKNPEVENKILGEINEVLGHRESNTALTMKDLKKMVYLQAALSETLRLYPSVPVDF

KEVVEDDVLPDGTRVKKGSRVLYSIFSMARMESIWGKDCMEFKPERWIKDGQFVSENQ

FKYPVFNAGPRLCIGKKFAFTQMKMVAASILMRYTVKVVEGHSVVPKMTTTLYMRNGL

LVTLEPRLSLVIN

>CYP89A38 AM423953.2  Vitis vinifera (Pinot noir grape)

64% to papaya

      MDFDLQKMEIWVFLFVVSLCIASLLKSLHDFFFPKLNLPPGPAAFPLI

6418  GNLHWLGPSFADLEPILRNLHAKYGPILTLRIGSRPAIFISENSLAHQALVQNGAVFADR  6239

6238  PAALPASRVMSSNQRNINSSPYGPTWRLLRRNLTAEILHSSRVRSYSHARKWVLEILVSR  6059

6058  LRXHSDGFVPVRIMDHFQYAMFCLLVLMCFGDKLEEKQIQEIEMIQRKLLLAFRGLNRL  5882

5881  NLWPRMGKILFRKRWXEWLNLRKDQEAILLPHIRARQRLKQETQNKQEDDSSSSSKDYVL  5702

5701  SYVDTLLDLQLPEEKRKLNEGEMVTMCSEFLSAGTDTTSTALQWIMANLVKAPHIQARL  5525

5524  FEEISGVVGEGEEEVKEEDLQKMPYLKAVVLEGLRRHPPGHFVLPHSVTQDVSFEGYDIP  5345

5344  KNATVNFSVSDMNWNPRIWEDPMEFKPERFLNSNGDGDHADAGKEFDITGSKEIKMMPFG  5165

5164  AGRRICPGYGLAMLHLEYFVGNLVWNFEWKAVEGDEVDLSEKLEFTVVMKNPLQAHLSPR  4985

4984  LK*  4976

>CYP89A39 AM423953.2  Vitis vinifera (Pinot noir grape)

66% to papaya (best blast hit)

61% to 89A5 

      METWVYNIVISLCVAALLKSLYDFIFPKLNLPPGPTTVPFV

3475  GNLLWLLKSFSELEPILRNLHAKYGPIVTLQIGSRPAIFXSANSLAHRTLVQBGAVFADR  3296

3295  PKALPTNRIFSSNQHNISSAVYGPTWRRLRRNLTAEILHPSRVRSYSQARRWVLEILIS  3119

3118  RLQARSESGEAVRVVDHFQYTMFCLLVLMCFGDKLEEKQIQEIETIQRILLLGFPRFNIL  2939

2938  NFWPRVGKVLFRHRWEELFQLXKKQEDILLPYIRARQQLKQEIQSKQQQDGLESDSSPSS  2759

2758  KNYVLSYVDTLLDLQLPEENRKLNDGEMVSLCSEFLNGGTDTTSTALQWIMANLVKHPH  2582

2581  IQAKLLEEISGVMGERKEEVEEEDLQKMPYLKAVILEGLRRHPPGHFVLPHSVTQDITFE  2402

2401  GYVIPKNASLNFMVSEMNWNPKIWEDPMEFKPERFLNSKGNGDEVFDITGSREIKMMPFG  2222

2221  AGRRICPGHGLAMLHLEYFVANLVWSFEWKAVEGDEVDLSEKQEFTVVMKNPLQVHLSPR*  2039

>CYP89A40 AM437626.2  Vitis vinifera (Pinot noir grape)

64% to papaya

      MDFDRQKMEIWVFFFIASLCIASLLKSLHDFFFPKLNLPPGPAAFPLI

6582  GSLLWLGTSFADLEPTLRNLHAKYGPILTLRIGSRPAIFISENSLAHQALVQNGAVFADR  6403

6402  PAALPASRVMSSNQRNINSSPYGPTWRLLRRNLTAEILHSSRVRSYSHARKWVLEILVSR  6223

6222  LRGHPDGFVPVRIMDHFQYAMFCLLVLMCFGDKLEEKQIQEIEMIQRKLLLAFHGLNRL  6046

6045  NLWPRMGKILFRKRWEEWLNLRKDQEAILLPHIRARQRLKQETPNKQEDDSSSSSKDYVL  5866

5865  SYVDTLMDLQLPEEKRKLNEEEIVTLCSEFLSAGTDTTSTALQWIMANLVKSPHIQARL  5689

5688  FEEISGVVGEGEEEVKEEDLQKMPYLKAVVLEGLRRHPPGHFVLPHSVTQDVSFEGYDIP  5509

5508  KNATVNFIVSELNWNPKIWENPMEFKPERFLDINGDGDHGDEGEAFDITGSREIKMMPFG  5329

5328  AGRRICPGYGLAMLHLEYFVANLVWNFDWKAVEGDEVDLSEKLEFTVVMKNPLQAHLSPR  5149

5148  LK*  5140

>CYP89A41 AM433215.2  Vitis vinifera (Pinot noir grape)

63% to papaya

      MDFDRQKMEIWVFFFIASLCIASLLKSLHDFFFPKLKLPPGPAAFPLI
2689  GSLLWLGTSFADLEPTLRNLHAKYGPILTLRIGSRPAIFISENSLAHQALVQNGAVFSDR  2510

2509  PEARPAGRVMNSNQRNISSCPYGPTWRLFRRNLMAEILHPSRVRSYSHARKWVLEILVSR  2330

2329  LRSHSDGFVPVRVMDHVQYAMFCLLVFMCFGDKLEEKQIQEIEMMQRRCLLEFRRFNRL  2153

2152  DLLPRIGKVLFRKTWDELLNLRKDQEEILLPHIRARQPLKQETQSKREEDNSDPGSSSSS  1973

1972  KDYVLSYVDTLLDLQLPEEKRKLNEGEIVTLCSEFLSAGTDTTSTALQWIMANLVKSPH  1796

1795  IQARLFEEISGVVGEGEEEVKEEDLQKMPYLKAVVLEGLRRHPPGHFVLPHSVTEDVSFE  1616

1615  GYDIPKNATVNFIVSELNWNPKIWENPMEFKPERFLDINGDGDHGDEGEAFDITGSREIK  1436

1435  MMPFGAGRRICPGYGLAMLHLEYFVANLVWNFDWKAVEGDEVDLSEKLEFTVVMKNPLQA  1256

1255  HLSPRLK*  1232

>CYP90A16 AM463180 Vitis vinifera (Pinot noir grape)

     MDWSLAVTIGAALLA
6272 IFFLFLRLTRPRGHRLPPGNLGLPLVGETLQLISAYKSANPEPFIDERVTRYGPLFTTHV 6451

6452 FGEPTVFSADPETNRYILQNEGKLFECSYPGSISNLLGRHSLLLMKGNLHKKMHSLTMSF 6631

6632 GNSSIIKDHLLLDIDRLIRFNMDSWTSRILLMEEAKK 

6941 ITFDLTVKQLMSFDPGEWTESLRKEYVLVIEGFFTVPFPLFSATYRRAIQ 

     KARTKVAEALNLVVRERRKAKEEGEEEKKNDMLAALLDSGDNF 7573

7574 SDEQIVDFILALLVAGYETTSTIMTLAIKFLTETPLALAQLR 7699

8529 EEHDEIRARISDPNVLEWSDYKSMPFTQC 

8765 VVNETLRVANIIGGIFRRVTTDIHVK 8842

8931 GYTIPKGWKVFASFRAVHLDHEYFKDARTFNPWRWQ 9038

9133 NNSGPTVPGSGVNVFTPFGGGPRLCPGYELARVVLSVFLHRM VTRYS  (2) 9273

9370 WAPAEEDKLVFFPTTRTQKRYPINVERRKVSSAAEKGEG* 9489

>CYP90B12 AM441474.1 Vitis vinifera (Pinot noir grape)

3968  MSDLEFFLLLLASISVPLVILNLI

4040  KRKQSGLNLPPGNTGWPFLGETIGYLKPYSATSIGDFMEQHISR  4171

4258  FGEIYKSNLFGEPTIVSADSGLNRFILQNEGKLFECSYPRSIGGILGKWSMLVLVGD  4428

4429  MHRDMRTISLNFLSHGRLRTHLLPEVVKHTLLVLSSWKENCTFSAQDEAKK  4581

4701  FTFNLMAKHIMSLDPGKPETEQLKKEYVTFMKGVVSAPLNFPGTAYRKALQ  4855

4991  SRSTILKFIELKMEERIQKLRGGGFENMEDDDLLGWVLKHSNLSTEQILDLVLSLLF  5161

5162  AGHETSSVAIALAIYFLEGCPNAVQQLR  5245

5350  EEHLEISRAKKQSGELELSWEDYKKMEFTQC  5442

5543  VISETLRLGNVVRFLHRKALKDVRYK  5620

5737  GYDIPCGWKVLPVIAAVHLDPSLFDQPQHFNPWRWQ 5844 

      QNNGNRGNSTSWSTATNQN

7515  FMPFGGGPRLCAGSELAKLEMAVFIHHLVLNYNWELVDKDQAFAFPFVDFPKGLPIKVRHHNFT*  7709

>CYP90C5 AM429218 Vitis vinifera (Pinot noir grape)

complement(join(25517..25610,25704..25831,25899..26005,

26084..26162,26211..26345,27413..27694,27793..27942,

28045..28369,29691..29896)) revised this model

GenPept CAN73509.1
MEVIHWCWVVVGVVMGWCWYKSIKNKAKEEGSGVPRGNPGWPVI

GETLDFIASGWSSRPVSFMEKRKSRYGKVFKTNILGKPVIVSTDPEVNKVVLQNIGNX

FIPAYPQTITEILGESSILQMNGSLQKRVHALLGGFLRSPQLKARITRDIERYVKLTL

DSWKDQHIVYVQDEVRKITFDVLVRVLVSITPGEDLNFMKREFAEVIKGLICLPIKLP

GTRLYKSLKAKERLLKLVRRIVEERKAAMDRGDHETLKGPPNDAVDVLLRDTGDSSET

SRLSLDFISSNMIEMMIPGEETLPTAMTLAVKFLSDCPVALNQLMEENMELKKGKALS

GEDYAWTDYMCLPFTQN

VINETLRMANIINAVWRKAVKDVKIK

DYLIPEGWGVMASFTSIHMDEENYENPYQFNPWRWEKAASVNNNNSYTPFGGGQRLCP

GLELSKLEISIFLHHLVTTYXWVAKKDDVVYFPTVKMRKKLPITVTPLPPL

>CYP90D8 AM482768.1 Vitis vinifera (Pinot noir grape)

missing last exon 

17612  MHNLWIVFLTAIFLSTIILLYRNRSRIRSSPSSSLPLGTLGWPLIGETLEFISCAYSDRPE  17794

17795  SFMERRRRM  17821

18012  YGKVFKSHIFGSPTIVSIDAEVSRFVLQSDSKAFVPSYPKSLTELMGQSSILLINGSLQR  18191

18192  RVHGLIGAFFKSPHLKAQITQEMESYIQKSMGSWRDDHPIFIQDEAKN  18335

18634  IAFQVLVKALISLNPGEEMEFLRKQFQEFISGLMSLPVNIPGTRLYRSLQA  18786

18866  AKKKMVQLVGKIIQERRNINQPSKVPKDVLDVLLNDSSQLLTDTLISDNMIDLMIP  19033

19034  GEDSVPVLVTLAIKYLSDCPAALQQLT  19114

19188  EENMRLKRLKAERGETMTWSDYLSLPFTQT 19274

19383  VITETLRLGNVIIGVMRKAMKDVEIKGHRIPKGWCVFAYFRSVHLDESQYDWPYQF  19548

19549  NPWRWQ

       DKNISSCSFTPFGG  19728

19729  GQRLCPGLDLARLEASIFLHHFVTQFR  19809

>CYP92A32 AM446822.2  Vitis vinifera (Pinot noir grape)

      MEAPSWVVLALAWLAAAALLSKLFSFRRPQEQNRPSGPKPWPIIGN

3556  LNLIGHLPHQSLHKLSQKYGQIMELRFGSFPVVVASSSEMAKQFLKTNDHLFASRPQTAA  3735

3736  GKYTTYNYSNITWAPYGPYWRQGRKIYLTELFSSKRLASYEYIRVEERQAFISRLYALSG  3915

3916  KPVMLKEHLSRVTLSIISRIVLGEKYFSESQSGSSIVTLEEFQEMLDELFLLNGVLNIGD  4095

4096  WIPWIAFLDLQGYVKRMKVLRDKFDRFHDHVLEKHRARREAGDFVVKDMVDMLLRLADD  4272

4273  PDLQVKLTTDAVKGFTQ  4323

4424  DLIAGGTDTSATTVEWAMSEILRQPSIAKKATEELDRVIGRDRWVDEKDIPQLPYIDAI  4600

4601  VKETMRLHPVAVLLAPHLALHDCNVAGYDIRKGTRVLINTWSIGRDPNLWDAPEGFRPER  4780

4781  FLGKAIDVKGQNFELLPFGSGRRMCPGYSLGLKMIRSSLANMLHGFHWKLPGDMKAEELN  4960

4961  MEEVFGLATPRKVPLVAVMEPRLPSHLY*  5047

>CYP93A9 AM429328.2 Vitis vinifera (Pinot noir grape)

25410  MADVQDHVILFLXWLI

25362  SFILARALFTKYRTRVRRPPGPLALPIIGHFHLLGSKPYQSLHKLSLRYGPLFQFYFGSI  25183

25182  PSVVVSSGEMAKEFLQTHDISFANRPKLSNIDYLFYGSNDIAFASYGPYWKFMKKLSMTK  25003

25002  LLGVQTLDKFVPVMREERHLFLQTLLGKAEAGEAVDVKKEIMRLTNNLITKMIMRHRCSD  24823

24822  SEDDATEVKELMTEMMKLIGSFNLSDFVWFCKNLDLQGFKKRVKEARARFDAIMERVMKA  24643

24642  REEERRKKRDMNDAGVAMNDFLDILLDIMENEKEEMRLTRENVKGIIL  24499

24395  DIFGGGTETSGTAAIWAVAELINHPNIMEKARQEIDSVVGKDRLVEESDIANLPYLQ  24225

24224  AIVKEILRLHPPGALIARESTEDCTIGGYHIPAKTQLFVNRWAIGRDPNYWENPLQFLPE  24045

24044  RFLTEDGSLKSHLDVRGQHFHLLPFGSGRRICPGVSLALQVIQTSLAAMIQCFEWRVG  23871

23870  DGGNGNVDMEEGPNAVLVHPLICVPVARVNPFPKYTM*   23757

>CYP96A18     Vitis vinifera (Pinot noir grape)
              GenEMBL AM482992.1

              65% to 96A16v1 Populus

      MASIGYPEILLAVICFLLLHRLSNSNMLPWNWPLVGMLPWIFRNIQQIQDRCTEVLEQSS 27044

27043 GTFLLKGPWFANMDMLITSDPANVHYIMSTNFSNFPKGPEFLKIFDVLGEGIFNSDSDL  26867

26866 WRKQRKLAQVLINDRQFQQFLVKTTENKVDEGLIPVLEHVSKQGLLVDLQDLFQRFTFDT 26687

26686 TCKLITGFDTKCLSIEFPRVLFAKAMDDVEEAIFFRHVVPESLWKLQRWLGIGEEKKLSK 26507

26506 GWETIDNVIAEYISMKHEELSKGIAKLQEDEEGTDLLTSYMNEDSTMELKSNKF       26345

26344 LRDTIVNFLLAGRDTTSAALTWFFWLVSKNPLVEAKIREELKETIPEKDQKWHIFRTEE  26168

26167 LNKLVYLHGALCETLRLYPPVPFQHKAPHQADVLPSGHRVHPKMKILFSLYAMGRMTTIW 25988

25987 GKDCFEFKPERWITEQGGIKYEPSYKFFAFNAGPRTCLGKGVAFTQMKAVAAAIIHNYNV 25808

25807 QLVQGHPVAPNVSIILHMKHELMVRVTKRW* 25715

>CYP97A11 AM476239.2 Vitis vinifera (Pinot noir grape)

missing N-term and C-term

1793  VIVCASSNGRGPESLEDGVKKVERILEEKRRAELSARIASGEFTVEKPG  1939

3292  NSLAKVGIPSEILDFLFKWMEVSEDYPKVPEAKGSIRAVRSEAFFIPLYELYLTYGGIFR  3471

3472  LTFGPK

      SFLIVSDPSIAKHVLRDNSKAYSK  3645

      GILAEILEFVMGKGLIPADGELWRVR  3831

3832  RRAIVPALHQK  3864

4105  YVAAMISLFGQATDRLCKKLHAAASDGEDVEMESLFSHLTLDIIGKAVFNYDFDSLTNDT  4284

4285  GIVE

      AVYAVLREAEDRSVAPIPFWEIPIWKDI  4464

4465  SPRQRKVNEALKLINSTLDDLIAICK  4542

8211  RMVEEEELQFHEEYMNEKDPSILHFLLASGDD

8388  VSSKQLRDDLMTLLIAGHETSAAVLTWAFYLLSK  8489

      EPSVMSKLQNE

8941  VDSVLGDRFPTIEDMKKLKYTTRVINE  9021

9191  ALRLYPQPPVLIRRSLENDVLGGYPIKR  9274

>CYP97B15 AM472981.1 Vitis vinifera (Pinot noir grape)

partial 

14913  AVYGTLFEAEHRSTFYIPYWKVPLARWIVPRQRKFHSDLKVINDCLDGLIK  14761

14760  NAKETRQ  14740

13239  ETDVEKLQQRDYQNLK  13192

13063  DASLLRFLVDMRGADVDD X 13010

12687  QLRDDLMTMLIAGHETTAAVLTWAVFLLAQ  12598

11797  NPSKMKKAQAEIDSVLGQGRISFESLKKLE  11708

 9956  YIRLIVAESLRLYPQPPLLIRRSLKSDSLP  9867

       GYKGKKDGHSIPAGTDIFLS

 9156  VYNLHRSPYFWDRPHEFEPERFQVPRNSDIEGWSGFDPSRSPGALYPNE  9010

 8920  IVADFAFLPFGGGPRKCVGDQFALMESTIALTMLLQKFDVELKGGPESVELVTGATIHT  8744

 8743  KNGLWCRMMKRSXLH  8699

>CYP97C12 AM463116.2 Vitis vinifera (Pinot noir grape)

GenPept CAN65775.1

34523  MPSLMSLSSF 

34853  ALLTPPTFNFKPTTLPPNPSLPYLSITCSSDNNPKPTRSSSWVSPDWLTSLSR  35011

35012  SLTMGQDDSGIPMATAKLDDVSELLGGALFLPLFRWMNMYGPIYRLAAGPRNFVVVSDPA  35191

35192  IAKHVLRNYGKYAKGLVAEVSEFLFGSGFAIAEGELWT  35305

35873  RRRAVVPSLHKRYLSIIVDRVFCKCAERLVENLRTDALNGSAVNMEEKFSQLTLDVIGLS  36052

36053  VFNYNFDSLTADSPVIDAVYTALKEAEARSTDLLPYWK  36166

36250  VKALCKIIPRQIKAEESVTVIRKTVEELIAKCKEIVEREGERIDEDEYVNDSDPSILRF  36426

36427  LLASREE  36447

36932  VSSVQLRDDLLSMLVAGHETTGSVLTWTLYLLSK  37033

38295  NSSSLMKAQEEVDRVLQGRSPSYEDIKDLKFLTRCINESMRLYPHPP  38438

38537  VLIRRAKVADVLPGNYKVNAGQDIMISVYNIHHSSQ  38644

       VWERAEDFLPERFDLEGPVPNETNTDFR  39114

39282  FIPFSGGPRKCVGDQFALLEAIVALAIFVQHMNFELVPDQNISMTTGATIHTTN  39449

       GLYMKLTQRQIPSAFVPTSSR*

>CYP98A43 AM435080.1 Vitis vinifera (Pinot noir grape)

       MALLLXLIXITAIFLAYKLYQRLR

       FKLPPGPHPWPIVGNLYDIKPVRFRCFAEWSQAYGPIISVWFGSTL

14405  NVIVSNSELAKEALKEKDQQLADRHRSRSAAKFSRDGKDLIWADYGPHYVKVRKVCTLEL  14584

14585  FSPKRLEALRPIREDEVTAMVESIFKDVTNP  (1) 14677

15936  ENLGKSILLKKYLGAVAFNNITRLAFGKRFMNSEGVIDEQGLEFKAIVANGLKLGASLAM  16115

16116  AEHIPWLRWMFPLEEEAFAKHGARRDRLTRAIMEEHTLAREKSGGAKQHFVDALLTLQDK  16295

16296  YDLSEDTIIGLLW  (0 16334

16420  DMITAGMDTTAISVEWAMAELIKNPRVQQKVQAELDHVIGLDRVMSESDFSNLPYLQ  16590

16591  SVAKEALRLHPPTPLMLPHRANANVKIGGYDIPKGSNVHVNVWAVARDPAVWKDPEEFRP  16770

16771  ERFLEEDVDMKGHDFRLLPFGAGRRVCPGAQLGINLVTSMLGHLLHHFNWAPPEGVNPED  16950

16951  LDMSENPGLVSYMRTPLQAIPTSRLPASLYKRMAVDI*  17064

>CYP701A19 AM434546.2 Vitis vinifera (Pinot noir grape)

       MDMMGIEAVPFATAVVLGGISLVVLIFIRRFVSNRKRSVEGLPPVP (1)

48357  DIPGLPLIGNLLQLKEKKPHKTFARWAETYGPIFSIRTGASTMIVLNSSEVAKEVGFS  48184

47085  RFSSISTRKLSNALKILTFDKCMVATSDYNDFHKMVKGFILRNVLGAPAQ  46936

46840  KRHRCHRDTLIENISKYLHAHVKTSPLEPVVLKKIFESEIFGLALKQ  46700

46586  ALGKDIESIYVEELGTTLSREEIFAVLVVDPMAGAIEVDWRDFFPYLSWIPNKSMEMKI  46410

46409  QRMDFRRGALMKALIGEQKKRIGSGE  46332

46255  EKNXYIDFLLSEATTLTEKQIAMLIWETIIEISDTTLVTSEWAMYELAKDPNRQ  46094

46011  QEILYREIRKFCGSNKVTEENLSKLPYLNSVFHETLRKYSPAPIVPVRYAHEDTQLGGYH  45832

45831  IPAGSQ (0)  45814

45740  IAINIYGCNMNKKQWENPEEWKPERFLDEKYDLMDLHKTMAFGGGKRVCAGALQAMLIA  45564

45563  CTSIGRFVQEFEWKLMGGEEENVDTVALTSQKLHPMQAIIKARE*  45429

>CYP703A9 AM475919.1  Vitis vinifera (Pinot noir grape)

GenPept CAN79465.1

6566  MDLSTFVSTLFSLALVALIIRQWLIGVSXRRSRILPPGPPRWPIVGNLFQLGQLPHRDLA  6745

6746  SFCNKYGPLVYLRLGTVDAITTNDPDIIREILVRKDDIFASRPRTLAAIHLAYGCGDVAL  6925

6926  APLGPHWKRMRRICMEHLLTTKRLESFVNHRAHEAQYLVQDVWTRARTRNPINLREVLGA  7105

7106  FSMNNVTRMLLGKQYFGVESAGPQEAHEFMHITHELFWLLGFIYLGDYLPIWRWVDLFYG  7285

7286  CEKKMREVEKRVDEFHMKIIEEHRRMREEKKKNGVGGNEDGGEMDFVDVLLSLPGENGKR  7465

7466  HMDDVEIKALMQ  7501

7845  DMIAAATDTSAVTNEWAMAEVIKHPRVLRKIQDELDSVVGPHRMVSESDLPHLNYLRCVV  8024

8025  RETFRMHPAGPFLIPHESTRATTINGYYIPAKTRVFINTHGLGRNTSLWADVEEFRPERH  8204

8205  WPADGSRVEISHGADFXILPFSAGKRKCPGAPLGVTLVLMALARLLHCFDWAPPXGLRPX  8384

8385  DIXTREVYGMTMPKAQPLMAIASPRLAAHMYQ*  8483

>CYP710A18 AM446467.2 Vitis vinifera (Pinot noir grape)

6308  MESSSTLVFSFASVAPYLLSL

6371  IALLVFLEQISYLKRKRLIPGPPFVFPFIGNAVSLIRNPTKFWDIQSSLARSSDLGISAN  6550

6551  YIVGKFIVFIRSTDLSHKIFANVRPDAFHLVGHPFGKKLFGEHNLIYTMGQQHKDIRRRI  6730

6731  APNFTPRALAAYTSLQQVIILKHLMAWEALASKASPTPISLRLLCREMNLDTSQTVFVGP  6910

6911  YLSQEARERFNRDYNLFNVGLMKLPFDLPGFAFREARLAVDRLIKTLAGCTDESKATMEA  7090

7091  GEEPRCLIDFWMQETLREIAXATDSGEPLPPHSGNAEIGGHLFDFLFAAQDASTSSLLWA  7270

7271  VTLLDSHPEVLAKVREEVAGIWSPESDTLITAEQLREMKYTEAVAREVVRIRAPATMVPH  7450

7451  IAGEDFQLTESYTIPKGTIVFPSVFESSFQGFPDPERFEPERFMEHRQEDRLYKKNFLAF  7630

7631  GAGAHQCVGQRYAINHLVLFIAMFTSLVDFKRHRTDGCDDIAYVPTICPKDDCKVYLSRR  7810

7811  CARYPSFS*  7837

>CYP711A14 Vitis vinifera AM474585.2 (Pinot noir grape)

73% to CYP711A7v1 Populus trichocarpa

GenPept CAN83678.1

       MDAALQGLIQIGVSFIRTPMAPAFFTVLA
       MLGGLLGYLYEPYWRVRRVPGPPVFPLVGHLPLMAKYGHDVFSVLAKKYGPIF

24988  RFHVGRQPLVIVADAELCREVGIKKFKDIPNRSIPSAISAS

       ALHQKGLFFTR (2)

25351  DARWSTMRNTIISVYQQSHLANLXXTMQAFIEPAFRN

       XXXXXXXXXXXXXXKLXTDVIXQAAFXGSDFGLXKPPSSNE

       XXXXXXXXXXXXXXXXXXXXXXQHIXSTTNLKMDLSGSF  25698

25699  SIILGLLVPILQKPVQHILKRIPGTMDWKIDQTNKKLSSRLDEIVAKRMKDKDRGSKDF  25875

25876  LSLILNARESEKAMKNIFTSDYLNAVTYEHLLAGSATTSFTLSSTIYLIAEHPEVEKKLL  26055

26056  AEIDGFSPPDQMPTAHDLQHKFPYLDQAKSL 

26248  VVKEAMRFYTVSPLIARETSAEVEIGGYALPK  26343

26968  GTWIWLAPGVLAKDPKNFPEPDKFKPERFDPNCEEEKQRHPYAHIPFGIGPRACLG  27135

27136  QKFSLQEVKLSLIHLYQRYVFRHSPNMEKPLELEYGIILNFKHAVKLRAIKR  27291

>CYP715A6 AM468263 Vitis vinifera (Pinot noir grape)

GenPept CAN83502.1

MAFLHMLPQVFFSAMGLFLLFVLWRVVFSCWISPNRVYRRIRMN

GLEGPPPSFPLGNIDEMKKDKRSSSSGYSGISHDIHSTVFPYFSRWTKSYGKVFIYWL

GTEPFLYVADPEFLKRMSAGVLGKSWGKPSVFKHDREPMFGNGLIMVEGDEWVRHRHV

ISPAFSPANLKAMASLMVESTTKMLDXWSSLVGTGMPEIDVESEISHAAGEIIAKTSF

GISFESGRKVFDKLRAMQITLFKSNRYVGVPFSKLMCPIQSLKAKRLGKEIDGLLLSI

IADRKKSNSTATQQDLLGLLLADNLVGGRLGKMLTARELVDECKTFFFGGHETTALAL

TWTMLLLATHPEWQTQLREEIKEVIGEGDQLDFTKLGGLKKMSWVMNEVLRLYSPAPN

VQRQVREDIRVGDVTVLNGTNMWIDVVAMHHDPTLWGDDVYEFKPERFKDDPLYGGCK

HKMGFLPFGFGGRMCVGRNLTTMEYKVVLTLILTRFSFSLSPTYTHAPATLLSLRTSF

GLPVLLQPL

>CYP716A15 AM471070.1  Vitis vinifera (Pinot noir grape)

      MEVFFLSLLLIFVLSVSIGLH

4753  LLFYKHRSHFTGPNLPPGKIGWPMVGESLEFLSTGWKGHPEKFIFDRISKYSSEVFKTSL  4574

4573  LGEPAAVFAGAAGNKFLFSNENKLVHAWWPSSVDKVFPSSTQTSSKEEAKKMRKLLPQFF  4394

4393  KPEALQRYIGIMDHIAQRHFADSWDNRDEVIVFPLAKRFTFWLACRLFMSIEDPAHVAKF  4214

4213  EKPFHVLASGLITVPIDLPGTPFHRAIKASNFIRKELRAIIKQRKIDLAEGKASQXQDIL  4034

4033  SHMLLATDEDGCHMNEMXIADKILGLLIGGHDTASAAITFLIKYMAELPHIYEKVYE  3863

2948  EQMEIANSKAPGE

2901  NWDDVQXMRYSWNVACEVMRLAPPLQGAF  2815

      FREAITDFVFNGFSIPKGWK  2757

2632  LYWSANSTHKSPECFPQPENFDPTRFEGBGPAPYTFVPFGGGPRMCPGKEYARLEILVF  2456

2455  MHNVVKRFKWDKLLPDEKIIVDPMPMPAKGLPVRLHPRKP*  2333

>CYP718A4 AM448959.2 Vitis vinifera (Pinot noir grape)

       MAMEMTFVFALAV

25955  LLAAVPSLMFLQRRNNNXSKKKLPPGEMGLPWIGETVEFYKAQRRYRLYEEFIQPRIAKY  26134

26135  GKIFKTSLMGSPTVVVNGEEANRFFLSNEFKLVISSWTSASVQLMGKDSIMEKQGEZHRC  26314

26315  LRRIIATSLSFAGLETLVPKICNSVQYHLDTK*HGQDTISLYHSTKVLTFTI 

26475  FECLLGINVEPEMIQVF*RVLEGVFSPPVKFPGSRFSRAKRARQEIEKMLVEIVRKKRQE  26654

26655  XXKRVEEGEEGGILLSRLVAGLIRGEIKEEEVVDNVVLLVFAAHDTISFTIAMT  26816

26817  FRMLAHHPTCYALLYQ 

       EHAALMNNKGPGQNLALED  26996

26997  XEKMKYTWQ  27023

27028  VARESMRLFPPIFGSFRKAIVDIEYEGYTIPRGWK (0)

       VLWTAYGTHYNPKYFGDPSTFDPSRFEDAVPPYVFVPFEGGPRVCAGYQLAKLNILI

       FLHFVVTHYDWSLRYLDEPITMDPLPFPFQEMPIKISPK 

>CYP722A1   Vitis vinifera 

            DX437085.1, GenPept CAN64558.1
RYGNCFRTSIFGQTHVFVSSTESAKVVLNNEVGKFTKRYIKSIAELVGNESLLCASHQHH

KLIRGRLINLFSTASISSFIKQFDQLIVTTLSGWEHKPTVVVLHEALEV

KAMCKMLMSLESGDEVEMLQKDVAHVCEAMIAFPLRLPCTRFYKGLE

>CYP727A7 AM439016.2 Vitis vinifera (Pinot noir grape)

and AM454319.2 N-term 

frameshift in  exon 1

      MSSCQSPGTPLPS

      PSCHSRDNSRFLRDYAATQINAFLWISLIAVTLLLLRKLFKLFALWAKGSRISGLP

      GPSFYGHSKLISETNLT  (1) 

2607  GLLSESHNKYGSVVKLWLGPTQLLVSIKDPVLIKEMLLKAEDKLPLTGRAFQLAFGPSS  2425

2424  LFSSSFDK (0)  2395

5291  VQKRRELLAAELNGYLLQRANVISTKVVDHVMEKLHAIMGKGTLDCKIVSQHMAFSIMGA  5470

5471  TLFGDAFLAWSKASVYEELLMMIAKDACFWASYGVTPFWKQGFWRYQRLCMKLKSLTQDG  5650

5651  IEQCRQNYXLFSHMDKNSNSEISNPETKNAPEAPFSSGILMPDNLSSQECNGHVNAREEP  5830

5831  CGNIMRVMFHGCLTTAGLIGNILARLATHPEIQDK  (0) 5938

8552  IYSEIIMSRKGAQKQKQQNVDKMLVLLATVYESARLMPAGPLLQRCSLKH(1)  8701

9717  DLNLKTGLTIPAGAILVVPVQLVQMDDSCWGNDARQFNPYRFLSKA (0)   9851

10402 DSCILDDPNHNAAFLPFGSGTRACVGQKFVILGVAALFASLLEHYE  (0) 10539

      IRLQPGSEDDPKPMLNDSVLQLLPSPKIVFMKRNSRE

>CYP728B5 AM457336.1 Vitis vinifera (Pinot noir grape)

with 3 frameshifts

       MTLLLNINSLSTMATLFPFCLLLLPMLLLLVRRSSA

20741  KRVPPGSLGLPIIGQSISLLRAMRSNTAEEWLQERVRKYGPVSKLSLFGKPSVFINGQAA  20562

20561  NKLIFASDGSTISNQQARSNQMI  20493

20493  LGDRNLLELSGEDHKRVRNALLSFLKPESLKLYVGKMDAEVRKHLQMHWQGKQNVT (0)  20326

       VLPLMKTLTFNIICGLLFGIEQQIRREKLVVRF  20134

20133  QEVIKGIWSVPLNLPFTSYNRSLRASSEVQNMIKE 

       EKREELEKGASPHQDLITCLLSIRG

19950  VNNEAVISDEEIIHNVLLVMVAGHDTSAILITFLVRALANDPDTYAA  (0)  19810

19651  ISEHEEIAKGKPPGGFLTWEDLTKMKYTWRMALETLRMVPPVFAGFRTALKNIEFGGYLI  19472

19471  PKGWK (0)  19457

19379  IFWAMSMTHMDNTIFPEPTVFDPTRFENPASIPPYCFIPFGGGPRVCPGNEFARIETLVV  19200

19199  IHHVVTGFKWKLCHTDNYFSRNPTPEPTEGLPIEIIPRT*  19080

>CYP728B6 AM457336.1 Vitis vinifera (Pinot noir grape)

       MSAFFTIFLVLLPIFLLLARRRSLP

17441  KGVPPGSLGLPLIGQSIGLLRAMRANTAEKWLEERIKKYGPISKLSLFGQSAVFIYGQAA  17262

17261  NKLVFASDGSTISNQQAKSNQMIMGDRNLLELSGEDHKRVRGAIVSFLKPESLKQYVGKM  17082

17081  DAEVRKHLEMHWQGKQRVT  (0)

16907  VMPLMKTLTFNIICGLLXGVERGIRREKLVGRFQEMIEGIWSVPVNLPFTRYNRSLQASTKI  16722

16721  QNMIKELMREKEVELEKGASPHQDLITCLLSIHGKNNEEVITEKEIVDNVMLVMVAGHDT  16542

16541  SAVLITFLVRLLANDPDVYAAVLK  16470

16312  EHEEIAKGKPSGEFLTWEDLAKMKYTWRVALETLRMVPPVFAGFRTVLKDIEFGGYLIPE  16133

16132  GWK  16124

16040  IFWATNMTHMDNSIFPEPTKFDPTRFENQASIPPYCFIPFGGGPRICPGIEFARIETLVT  15861

15860  VHHLVTRFKWKLCHTDNFFGRNPTPAPTGGLPIEITSMNLM*  15735

>CYP728B7 AM442348.1 Vitis vinifera (Pinot noir grape)

68% to papaya

      MTTLFTFFLFLLPILLLLVRRRSSA

8045  KRVPPGSLGLPIIGQSISLLRAMRANTAEQWLQERVRKYGPVSKLSLFGKPAVFIFGPAA  7866

7865  HKLIFGSDANTVSNQQAKSNQMILGDRNLLELMGEDHKRVRGALVSFLKPESLKQYVGRM  7686

7685  XAEVRNHLQLNWEGKQRVT  7629

7542  VLPLMKGLTFDIICGLLFGLEQGTRREELVSRFQQMIAGIWSVPFNLPFTRYNHSLQAS  7366

7364  SEVQTKIKELIHEKRQELERGASPNQDLITRLLSIRDENNQQVLSEDEIVHNVMLVMVAG  7185

7184  HDTSAILITFMVRLLANDPHIYAA 

6826  VISEQEEIAKGKAPGEFLTWEDLAKMKYTWRVALETLRLYPPILSTFRTAMKDIEFGGY  6650

6649  TIPKGWK (0) 6629

6557  ILWVSTMTHMDENIFTEPTKFDPTRFENQASIPPYCFIPFGGGARVCPGSEFARIETLV  6381

6380  VIHHLVTRFKWKLCHNDNFFSRNPMPEPTEGLPIEIIPRA*  6258

>CYP728B8 AM426541.1 Vitis vinifera (Pinot noir grape)

56% to papaya 

      MSIFNLLLIFLLPIFIILFLRERRGVS

266   QKLPPGSLGIPIIGQSFSFLHALRKNTGEKWLQSRIQKYGAVSKLSLFGTPTVLLSGAAA  445

446   NKFIFTNDGVILANQQPQPIRRILGDKSLTELRGEDHRRVRGAIGMFLKPESLKKYVGKI  625

626   DGVVRQHLDMNWKGHQT 

      VYPMMKQLMFDII  805

806   CSLLFGLEQGKDREMLIHDFHLFTQGLWSVPINLPFTRFSNGLKASRRIRRVVSELIHEK  985

986   RSAMELEQASPQDDFITCMLNIQHQSSPDETSAMTEEEILDNAIVVMFAGHETSTSLLTF  1165

1166  LLWFLAKDPVAYDAIVH 

      HEEIAKTKVSGELLNWDDLSKMKHTWKAAMETMRIIPPVFGGFRKVLKDF  1525

1526  EYGGYLIPKGWQ  1561

1918  VFWVASPTHMDDQIFIDQWKFNPARFDNQASIPPYNFVPFGGGMRICPGNEFVRIESLVS  2097

2098  IHYLITQFRWKLLDDEDVITRDPMPMPQQGLLVYLEPKAIP*  2223
>CYP728G1  Vitis vinifera (Pinot noir grape)
           AM454998.2

MEVLLSSLEESSFEWKLPLISTILVTLIALLAGSIKLKFSPPVD

KKLPSGSLGFPFIGETISFLRAQRQDKTVEWIESRIAKYGPVFKTSLMGSKVVVLTGQ

AGNRFLFSGSDNGILSNQPMSVAKILGKHSIFELAGTRHKLVRGAIMNFLKPESIQRS

VSRMDSVVQQQLFQELEGKDSVQMVGLMKKITFKVTCSLLFGLPDGKETEELLEDFTT

ALKGAWTVPWDLPGTVFRKALQARGRICKQLAQLVRERKAKIEEGRVDSHEDIISSLI

TLRQENGQPLSEEEIIDNLISVVIASHDTSTVLLGLLIRHLARDTEVCKKVLEEQKQV

AKAKEGKGNGKLTWGEVQMMKYTWRVAQELMRMTPPVLGNFKCAWRDTTFGGFDIPKG

WQVFWVAPGTHMDKKVFEEPEKFDPSRFENPSTSVPPYAYLAFGAGPRACPGADFSRV

EVLLMIHNLITKYHWAEMIIDEPIVREPMPYPAMGLPVKLYQRSTT

>CYP734A13 AM443674.1 Vitis vinifera (Pinot noir grape)

75% to Pisum 

       MFSAMEEVW

40077  YWFKLLVICFMALVFVLKVVVLLWWRPRKIEHHFSKQGIRGPPYRFFIGNVKELVGLMLK  39898

39897  ASSQPMPFSHNILPRVLSFYHHWKKIY  39817

39036  GATFLVWFGPTVRLTISDPDLIREIFASKSEFYEKNEAHPL  38914

38909  KQLETVSGLLSLKGEKWAHHRKIITPTLHMENLK 

       LMVPVMAKSVTEMLEKWMAMSKSGEVEIEVSEWYQTLTE  38559

38558  DVITRMAFGSSYEDGKAIFQLQAQQMVMAAEAFQKVFIPGYR 

       FLPTKRNMNSWKLDKEIKKSLVKLIDRRKENRWKEN  38211

38210  PEKCPKDLLGLMIEETVKKGEMSWCPSSKITVQDIVEECKSFFFAGKQTTSNLLTWT  38040

38039  TVLLAMHPQWQVRARDEV  37986

FRVCGARDTPTKDDVVKLKT

LSMILNESLRLYPPIIAAIRRAKTDVELGGYKIPRGMELLIPILAVHHDXLIWGNDANEF

NPARFAEGVARAAKHPVAFIPFGLGVRTCIGQNLAILQAKLALAIILQRFSFTLAPSYQH

APTVLMLLYPQYGAPITFRTLSTPDQGS*


