
Supplemental Figure 1. Phylip Alignment for CYP97 family members taken from the 
Cytochrome P450 website. This alignment was used to make Fig 1.  
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97E1Skelet ---------- ---------- ---------- ---------- ----------  
97E2diatom ---------- ---------- ---------- ------MCTK LSSRRTLLAL  
97E4Phaeod MRSSDYSRAP RWESFVVLAW ATASAVLVGN VFQQALPQPV QAFGPALVPH  
97F3Phaeod ---------- ---------- ---------- ---------- ----------  
97F1diatom ---------- ---------- ---------- ---------- ----------  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo ---------- ---------- ---------- ---------- ----------  
97B7Populu ---------- ---------- ---------- ---------- ----------  
97B15Vitis ---------- ---------- ---------- ---------- ----------  
97B2Glycin ---------- ---------- ---------- ---------- ----------  
97B12Ginkg ---------- ---------- ---------- ---------- ----------  
97B8Physco ---------- ---------- ---------- ---------- ----------  
97B17Volvo ---------- ---------- ---------- ---------- ----------  
97A13Volvo ---------- ---------- ---------- ---------- ----------  
97A5Chlamy ---------- ---------- ---------- ---------- ----------  
97A14Ostre ---------- ---------- ---------- ---------- ----------  
97A11Vitis ---------- ---------- ---------- ---------- ----------  
97A8Physco ---------- ---------- ---------- ---------- ----------  
97C4Populu ---------- ---------- ---------- ---------- ----------  
97C12Vitis ---------- ---------- ---------- ---------- ----------  
97C9carota ---------- ---------- ---------- ---------- ----------  
97C11tomat ---------- ---------- ---------- ---------- ----------  
97C5Physco ---------- ---------- ---------- ---------- ----------  
97C12Ostre ---------- ---------- ---------- ---------- ----------  
 
97E1Skelet ---------- ---------- ---------- ---------- ----------  
97E2diatom YFAFTGCTAF QLPSATPSRA SITKAYSTHL DKEIKSKTPL VNPSKIYTQA  
97E4Phaeod LSRRCDLIQR RVSSDLEDVD VDVDNDAILG SNNIPRRLRI QGRGIPTRKD  
97F3Phaeod ---------- ---------- ---------- ---------- ----------  
97F1diatom ---------- ---------- ----MMIHHS RVCVLQLRIG QHNTARAKEK  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo ---------- ---------- ---------- ---------- ----------  
97B7Populu ---------- ---------- ---------- ---------- ----------  
97B15Vitis ---------- ---------- ---------- ---------- ----------  
97B2Glycin ---------- ---------- ---------- ---------- ----------  
97B12Ginkg ---------- ---------- ---------- ---------- ----------  
97B8Physco ---------- ---------- ---------- ---------- ----------  
97B17Volvo ---------- ---------- ---------- ---------- ----------  
97A13Volvo ---------- ---------- ---------- ---------- ----------  
97A5Chlamy ---------- ---------- ---------- ---------- ----------  
97A14Ostre ---------- ---------- ---------- ---------- ----------  
97A11Vitis ---------- ---------- ---------- ---------- ----------  
97A8Physco ---------- ---------- ---------- ---------- ----------  
97C4Populu ---------- ---------- ---------- ---------- ----------  
97C12Vitis ---------- ---------- ---------- ---------- ----------  
97C9carota ---------- ---------- ---------- ---------- ----------  
97C11tomat ---------- ---------- ---------- ---------- ----------  
97C5Physco ---------- ---------- ---------- ---------- ----------  
97C12Ostre ---------- ---------- ---------- ---------- ----------  
 
 



 
97E1Skelet ------MASY ESDLLSTWDE DPSLQKGFDW EIEKLRRYFA GLRQTPDGRW  
97E2diatom DIDTLDLSSY ENELLAAWDT DSSLQRGFDW EIEKLRRNFA GLRQREDGQW  
97E4Phaeod PIQPLDSMTY ESDLIKTWEQ DPSRQKGFDW EIEKLRRYFA GLRMRDDGVW  
97F3Phaeod ---------- ---------- ---------- ---------- ----------  
97F1diatom PNPNMKFTTA LAVLCWTSVT NAFVPSSFTS PALKNEQQQV RASSPLYALD  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo ---------- ---------- ---------- ---------- ----------  
97B7Populu ---------- ---------- ---------- --------MS LTATSTSPLQ  
97B15Vitis ---------- ---------- ---------- ---------- ----MATCVL  
97B2Glycin ---------- ---------- ---------- ---------- --MSVDTSST  
97B12Ginkg ---------- ---------- ---------- -------MIT VRSIPCSFSK  
97B8Physco ---------- ---------- ---------- ------MAMA SALPNAGPAS  
97B17Volvo ---------- -MQQLNCRSG ARGPLRIAAG CSPRPRRAHA FSPNPFNPSL  
97A13Volvo ---------M QQHQSRTLGG RPQQQPQRLP RCPVLRSAGI SRSRPIVHAE  
97A5Chlamy ---------- ---------- ---------- ---------- ----MLSFST  
97A14Ostre ---------- ---------- ---------- ---------- ----------  
97A11Vitis ---------- ---------- ---------- ---------- -VIVCASSNG  
97A8Physco ---------- ---------- ---------- -MDLASDGRA RTIRAALNGG  
97C4Populu ---------- ---------- ---------- ---------- -------MSL  
97C12Vitis ---------- ---------- ---------- ---------- ---MPSLMSL  
97C9carota ---------- ---------- ---------- ---------- -MPYHSISSL  
97C11tomat ---------- ---------- ---------- ---------- ---MPISVTI  
97C5Physco ---------- ---------- --MASPSLHV GIGTRRPGCC NRTIGPIHYD  
97C12Ostre ---------- ---------- ---------- ---------- ----------  
 
97E1Skelet VRKSTLFEFL VTNSPSKVVG VGPDGERYES PPKPVNIFDV GVLVGKNTLT  
97E2diatom VRKPSLFDFL VTNTPSNVVG VSNTGERYES PPKPVNMLDV GLLITKNLLN  
97E4Phaeod VRQPSFFDFL VSKSRSDPG- ---------N APRPVGLVDV VKLVLTNSLT  
97F3Phaeod ---------- ---------- ---------- ---------- -----MQVGK  
97F1diatom TKEKEETTTA TSASSTDTSS TPAAAATEES EGLPWWWEYI WKLPVMQPAE  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo ---------- ---------- ---------- ---------- ----------  
97B7Populu LPFTTSNGNY LQRNDFGAVG ISRFLSSKTK GSPLIRCQST STEEPKT--R  
97B15Vitis LQHFHVSDSC FSRTPYLQSS RTSQLSKLRP GGSSIRCQST STDKQKS--R  
97B2Glycin LSTVTDANLH SRFHSRLVPF THHFSLSQPK RISSIRCQSI NTDKKKSS-R  
97B12Ginkg DTVQFIGFRK VLTVRNVVSC GVSSSFRLPG SKFFPRCESS STERATKSNR  
97B8Physco LMNQNSGSRR LSSSKSTILG HSFLLRHLPS KTRSRGIQCL KTDRKPENER  
97B17Volvo SSLATSPLRP GRLSRSTGLQ SRLIPAGLPD PLAVGLFFAP GFAALVYAYF  
97A13Volvo PTEGNQPDSG KLFGLIPLRA RGENLDARIE SGEFTDAGST KEKLTRPLRQ  
97A5Chlamy SISGCRFGSW AVPSFGPRRA PTSTPTCRLG FDTGRSAARF LADLGRQWRA  
97A14Ostre ---------- ---------- ---------- ---------- ----------  
97A11Vitis RGPESLEDGV KKVERILEEK RRAELSARIA SGEFTVEKPG N---------  
97A8Physco DKMEMVLDDA DEAERLRVWQ KQDELASRIA SGEFTVSQPS NDFLL-TIRR  
97C4Populu TFSVSSLHPL YKYKPISTTT LPPKPRFLSI KSS------- ----LDDETQ  
97C12Vitis SSFALLTPPT FNFKPTTLPP NPSLPYLSIT CSSD------ ----NNPKPT  
97C9carota SLLPIPIRQN LSKHHPPFHQ PPHSLPLSIK SSLD------ ----NKPPKS  
97C11tomat SSFSLLTNPH HRTTVLRPKN PLQNRSQLTI KSSI------ --DNKKPPST  
97C5Physco SKFSGAYKMG LRGGPAGRVG NFCDQGRLRV RCSGGAEDND NGRSSVEKSG  
97C12Ostre ---------- ---------- ---------- ---------- ----------  
 
 
 
 
 



 
 
97E1Skelet WLGFGPNLGM AAVPDAVIQK YEGSFFTFIK G-ALGGDLQT LAG-GPLFLL  
97E2diatom TLGFGPSLGM AAVPDAVIQK YEGSFFSFIK G-VLGGDLQT LAG-GPLFLL  
97E4Phaeod SVGLGPALGM AAVPNAVIQK YEGSFFSFIK G-VLGGDLQT LAG-GPLFLL  
97F3Phaeod SGEEISFGDS ANVLRTNIEQ IYGGFPSLDG CPLAEGELAD IGD-GTMFIG  
97F1diatom PGTDIIFADS ARVLRTNIEQ IYGGFPSLDQ CPLAEGEITD IAD-GTMFIG  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo ---------- ---------- ---------- ---MDLLKPE VRA-APLFVP  
97B7Populu NPLDKASNLL TNLLSGGNLG ---------S MPIAEGAVSD LFS-RPLFFS  
97B15Vitis NLLDNASNLL TNFLSGGSIG ---------S MPVAEGAVSD LFG-RPLFFS  
97B2Glycin NLLGNASNLL TDLLSGGSIG ---------S MPIAEGAVSD LLG-RPLFFS  
97B12Ginkg TLLDNASNFL TNLLSGGQLG ---------T MPIAEGAVSD LFG-KPLFFS  
97B8Physco TLLDNASNLL TNLLSGGNMG ---------T MPIAEGAVSD LFG-RPLFFA  
97B17Volvo RGKGNLTDGL SRLLTEISQG YFQPDVGGKN IPVAQGELSD LAGDQPLFKA  
97A13Volvo ALAKEPIVGR PVARFLADLG RRWRSEAAKR MPEARGDIRE IVG-QPVFVP  
97A5Chlamy EASKRMPEVR LELRPCDGGG RASCPVLGKS TYTARGDIRE IVG-QPVFVP  
97A14Ostre ---------- ---------- ---------- MPVASGDIRE IAG-QPVFVP  
97A11Vitis ---SLAKVGI PSEILDFLFK WMEVSEDYPK VPEAKGSIRA VRS-EAFFIP  
97A8Physco ILANSGPAGR ALALQLAIYE ARIKAEQSER MPESRGDVGA IVG-EPFFKP  
97C4Populu KQTSWVSPDW LTSLTRSLSL GRNDDSGIPI ASAKLEDVSD LLG-GALFLP  
97C12Vitis RSSSWVSPDW LTSLSRSLTM GQ-DDSGIPM ATAKLDDVSE LLG-GALFLP  
97C9carota NQGSWVSPDW LTSLTKSITL SK-DDSNIPI ASAKLEDVSE LLG-GALFLP  
97C11tomat KPTSWVSPDW LTKLTRSLTL GQNDDSNIPI ASAELDDVSE LLG-GALFLP  
97C5Physco AGKSWVSPDW LTKIVSLGKG PD--TSGIPV ADAKLEDVKD LLG-GALFLP  
97C12Ostre ------APDW MTQLNRLWGG AS----EIPV ADAKLEDITG LLG-GGLFQP  
 
97E1Skelet LAKYYTDHGP IFNLSFGPKS -FLVISDPVM ARHILRDSSP EQYCKGMLAE  
97E2diatom LAKYYQDYGP IFNLSFGPKS -FLVISDPVM ARHILRDSSP EQYCKGMLAE  
97E4Phaeod LNKYFEVYGP IFNLSFGPKS -FLVVSDPVM ARHVLRETSP DQYCKGMLAE  
97F3Phaeod LQNYYRNYGS PYKLCFGPKS -FLVISDPVQ AKHILKDAN- TNYDKGVLAE  
97F1diatom LQRYQQQYGS PYKLCFGPKS -FLVISDPVQ AKHVLRDAN- TLYDKGILAE  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo LYDYYREYGG VYNLGAGPKW -FVVVSDPVA VRTMFKDKA- DDFSKGILTD  
97B7Populu LFDWFIEHGS VYKLAFGPKA -FVVVSDPIV ARHILRENA- FSYDKGILAD  
97B15Vitis LYDWFIEHGS VYKLAFGPKA -FVVVSDPIV ARHILRENI- FGYDKGVLAD  
97B2Glycin LYDWFLEHGA VYKLAFGPKA -FVVVSDPIV ARHILRENA- FSYDKGVLAD  
97B12Ginkg LYDWFIEHGS VYKLAFGPKS -FVVVSDPIV VRHILRENA- FAYDKGVLAD  
97B8Physco LYDWFMQHGP VYKLAFGPKA -YVVVSDPIV ARHILRENT- FSYDKGVLAD  
97B17Volvo LYQWFIESGG VYKLVFGPKA -FIVVSDPVV VRHLLKDNA- FNYDKGVLAE  
97A13Volvo LYKLFLVYGK IFRLSFGPKS -FVIISDPAY AKQILLTNA- DKYSKGLLSE  
97A5Chlamy LYKLFLVYGK IFRLSFGPKS -FVIISDPAY AKQILLTNA- DKYSKGLLSE  
97A14Ostre LYKLFLAYGE MFVLAIGPKK -FVVVSDNAV AKEMLLTQA- KSFSKGLLSE  
97A11Vitis LYELYLTYGG IFRLTFGPKS -FLIVSDPSI AKHVLRDNS- KAYSKGILAE  
97A8Physco LQKLFLIYGG VFRLTFGPKS -FVIVSDPMV XKHLLKDNA- KAYSKGILAE  
97C4Populu LFKWMNDYGP IYRLAAGPRN -FVIVSDPAI AKHVLKNYG- TKYAKGLVAE  
97C12Vitis LFRWMNMYGP IYRLAAGPRN -FVVVSDPAI AKHVLRNYG- -KYAKGLVAE  
97C9carota LFKWMNMYGP IYRLAAGPRD -FVVVSDPAI AKHVLRNYG- -KYAKGLVAE  
97C11tomat LYRWMNLYGP IYRLAAGPRN -FVIVSDPAI AKHVLKNYG- -KYGKGLVAE  
97C5Physco LFKWMMENGP VYRLAAGPRN -FVIVGDPAV AKHVLKGYG- TKYSKGLVAE  
97C12Ostre LFKWMLEAGP VYLLPTGPVT SYVVVSDAAC IKQVLFNYG- SKYIKGTIAE  
 
 
 
 



97E1Skelet ILEPIMGDGL IPADPKIWKV RRRAVVPGFH KKWLNSMIGL FGDCGDR-LV  
97E2diatom ILEPIMGDGL IPADPKIWKV RRRAVVPGFH KKWLNNMVTL FGDCGER-LV  
97E4Phaeod ILDPIMGKGL IPADPATWKV RRRAIVPSFH KRWLNRMITL FAERAEI-LA  
97F3Phaeod ILEPIMGKGL IPADPETWSI RRRQIVPAFH KAWLEHIVGL FGYCNQP-LI  
97F1diatom ILKPIMGKGL IPADPETWSV RRRAIVPAFH KAWLNHMVGL FGYCNEG-LI  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo IMEPIMGDGL IPANKETWAK RRPVIGAGFH GAWLKHMCNL FGASAMR-LA  
97B7Populu ILEPIMGKGL IPADFDTWKL RRKVIAPGFH ALYLEAMVKV FTQCSER-SV  
97B15Vitis ILEPIMGKGL IPADLDTWKQ RRRVIAPGFH ALYLEAMAKV FTECSER-AI  
97B2Glycin ILEPIMGKGL IPADLDTWKQ RRRVIAPAFH NSYLEAMVKI FTTCSER-TI  
97B12Ginkg ILEPIMGKGL IPADLGTWKP RRKAIVPGFH AAFLEAMVKV FGDCSER-TI  
97B8Physco ILEPIMGKGL IPADLETWKV RRRAIVPGFH AAYLEAMVEV FDNCAER-TV  
97B17Volvo ILEPIMGRGL IPADLDTWRV RRRAVVPAFH RQYYDAMVTM FGRCADR-SS  
97A13Volvo ILDFVMGTGL IPADGEVWKA RRRAVVPALH RKYVASMVGM FGDCTVHGT-  
97A5Chlamy ILDFVMGTGL IPADGEIWKA RRRAVVPALH RKYVMSMVDM FGDCAAHGAS  
97A14Ostre ILDFVMGQGL IPANGEVWKI RRKVIVPSLH KKYVTSMVDM FGDCGLKGM-  
97A11Vitis ILEFVMGKGL IPADGELWRV RRRAIVPALH QKYVAAMISL FGQATDR-LC  
97A8Physco ILEFVMGTGL IPADGEVWRV RRRAIVPAVH RKYVAAMMEV FGQATQR-LC  
97C4Populu VSEFLFGSGF AIAEGPLWTA RRRAVVPSLH RKYLSVIVER VFCKCAERLV  
97C12Vitis VSEFLFGSGF AIAEGELWTR RR-AVVPSLH KRYLSIIVDR VFCKCAERLV  
97C9carota VSEFLFGSGF AIAEGPLWTA RRRAVVPSLH KKYLSVMVDR VFCKCAERLV  
97C11tomat VSEFLFGSGF AIAEGPLWTA RRRAVVPSLH KKYLSVIVDR VFCRCAERMV  
97C5Physco VSEFLFGSGF AIAEDQLWTA RRRAVVPSLH KKYLSTMVDR VFCRCSDALV  
97C12Ostre AGEFLFGLGV ALQELEPWKV RRKAVAPSLH RKYVEAMVDR CFALCADRMT  
 
97E1Skelet DDLEKRSTSD -------KPV IDMEERFCSV TLDIIGKAVF NYDFGSVTKE  
97E2diatom NDLDAR-ATA -------KTP VDMEERFCSV TLDIIGKAVF NYDFGSVTKE  
97E4Phaeod DDLQPK-SAK -------GQV VDMEERFCSV TLDIIGKAVF NYDFGSVTDE  
97F3Phaeod DTLNKRVDGD --------GK VEMESLFCSV ALDIIGLSVF NYEFGSVTQE  
97F1diatom ASLEEAAKKN DAPNGQQGGK IEMEEKFCSV ALDIIGLSVF NYEFGSVSEE  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo EKLDVAAEKG --------TT VELEGELYAM ALDVIGKAVF NYEFGALKQE  
97B7Populu LKIDELLEGE DLHGKKT-VE LDLEAEFSSL ALDIIGLGVF NYDFGSVTKE  
97B15Vitis LKFEKLLEGE HLHGGKT-IE LDLEAEFSNL ALDIIGLGVF NYDFGSVTKE  
97B2Glycin LKFNKLLEGE GYDGPDS-IE LDLEAEFSSL ALDIIGLGVF NYDFGSVTKE  
97B12Ginkg NKLQSLLLAA EADKTMH-ID VDMEAEFSNL ALDIIGLSVF NYDFGSVTRE  
97B8Physco EKIEGLLDAV QKECKSQ-IE IEMESEYSNL ALDIIGLSVF NYDFGSVTRE  
97B17Volvo DKLQALVEKG QVGLGG--RV VDMESEFLSL GLDIIGLGVF NYDFGSITSE  
97A13Volvo ATLDCAVASG QS-------- IDMENYFSRL ALDIIGKAVF NYDFDSLTHD  
97A5Chlamy ATLDKYAASG TS-------- LDMENFFSRL GLDIIGKAVF NYDFDSLAHD  
97A14Ostre SQLARAEKAN ES-------- VEMENFYSRF ALDIIGKAVF NYDFDSLSTD  
97A11Vitis KKLHAAASDG ED-------- VEMESLFSHL TLDIIGKAVF NYDFDSLTND  
97A8Physco DKLDEAAVSE TS-------- VEMESLFSRL TLDVIGKAVF NYEFDSLSND  
97C4Populu EKLQADALNG NA-------- VNMEEKFSQL TLDVIGLSVF NYNFDSLTTD  
97C12Vitis ENLRTDALNG SA-------- VNMEEKFSQL TLDVIGLSVF NYNFDSLTAD  
97C9carota EKLEISALNG SA-------- VNMEEQFSQL TLDVIGLSVF NYNFDSLNAD  
97C11tomat EKLLPDAISG SA-------- VNMEAKFSQL TLDVIGLALF NYNFDSLTTD  
97C5Physco AKLEKVVASG AP-------- VNMEAQMSQL TLDIIGLSVF NYEFDSLKTD  
97C12Ostre TILEEEAANG AVG------S VNLESRFSKT ALDIIGISVF NYDFKALTTA  
 
 
 
 
 
 



 
97E1Skelet SPIVKAVYRV LREAEHRSSS FIPYWNLPYA EK--WMVGQV EFRKDMGMLD  
97E2diatom SPIVKAVYRV LREAEHRSSS FIPYWDLPYA DK--WMGGQV EFRKDMGMLD  
97E4Phaeod SPIIKAVYRV LREAEHRSSS FIPYWNLPYA DQ--WMGGQV EFRKDMTMLD  
97F3Phaeod SPVIKAVYSA LVEAEHRSMT PAPYWNLPLA NQ--LVPRLR KFNSDLKLLN  
97F1diatom SPVIKAVYSA LVEAEHRSMT PAPYWDLPFA NE--VVPRLR KFNSDLKVLD  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo TPIIKAVYRV LRESEHRSTF PLQYWQIPGA MD--LVPRQK QFKEDMKMIN  
97B7Populu SPVIKAVYGA LFEAEHRSTF YVPYWKFPLA RW--LVPRQR KFQKDLKVIN  
97B15Vitis SPVIKAVYGT LFEAEHRSTF YIPYWKVPLA RW--IVPRQR KFHSDLKVIN  
97B2Glycin SPVIKAVYGT LFEAEHRSTF YIPYWKIPLA RW--IVPRQR KFQDDLKVIN  
97B12Ginkg SPVIKAVYGT LFEAEHRSTF YIPYWKFPLA RW--LVPRQR KFHEDLKIIN  
97B8Physco SPVLQAVYGT LSEAEHRSTF YIPYWKFPLS RW--LVPRQR KFNEDLKVIN  
97B17Volvo SPVIKAVYGV LKEAEHRSTF YLPYWNLPLA DV--LVPRQA KFRRDLRVIN  
97A13Volvo DPVIQAVYTV LREAEHRSTA PLAYWNLPGA TI--VVPRQR RCQEALRIVN  
97A5Chlamy DPVIQAVYTL LREAEHRSTA PIAYWNIPGI QF--VVPRQK RCQEALVLVN  
97A14Ostre DPVIKAVYTV LREAEYRSVT FIPYWKVPPL RW--LVPRQR QCQEALQVVN  
97A11Vitis TGIVEAVYAV LREAEDRSVA PIPFWEIPIW KD--ISPRQR KVNEALKLIN  
97A8Physco AGIVEAVYIT LREAEDRSIA IFPYWNIPIL RA--IVPRQR RVAKALNLIN  
97C4Populu SPVIDAVYTA LKEAEARATD LLPYWKIDAL CK--IIPRQI KAAKAVMVIR  
97C12Vitis SPVIDAVYTA LKEAEARSTD LLPYWKVKAL CK--IIPRQI KAEESVTVIR  
97C9carota SPVIEAVYTA LKEAEARSTD ILPYWKIEAL CK--IIPRQV KAEKAVTVIR  
97C11tomat SPVIDAVYTA LKEAELRSTD LLPYWQIKAL CK--FIPRQI KAENAVSLIR  
97C5Physco SPVIDAVYTA LKETESRSTD ILPYWQIPLL CK--IVPRQQ KAAKAVEIIR  
97C12Ostre APVIQATYTA LKEVETRSMD LLPTWRLPEQ FLRIVSPRQR NAQDAVTVIR  
 
97E1Skelet DILAKLINRA VETRQEAT-- -VEELEER-- ETSDDPSLLR FLVDMRGEDL  
97E2diatom DILTKLINRA IETRDEAS-- -VEELEDR-- DVGDDPSLLR FLADMRGEDL  
97E4Phaeod DILADLINKA VSTRREAS-- -IEELEKR-- ENEDDPSLLR FLVGMRGEDL  
97F3Phaeod DVLDDLITRA KQTRTVED-- -IEELENRNY NEVQDPSLLR FLVDMRGADI  
97F1diatom DVLTDLIDRA KNSRQVED-- -IEELEKRDY ANVKDPSLLR FLVDMRGADI  
97F2Euglen ------IASA LKNRDPAD-- -IADLEARDY DEMDNPSLLR ILVDMRGEET  
97E6Ostreo EELSTLINSA IESRNETG-- -LEEMERRDY SNVEDASLLR FLVDIRGDEA  
97B7Populu ECLDGLIRNA KETRQETD-- -VEKLQQRDY SNLKDASLLR FLVDMRGADV  
97B15Vitis DCLDGLIKNA KETRQETD-- -VEKLQQRDY QNLKDASLLR FLVDMRGADV  
97B2Glycin TCLDGLIRNA KESRQETD-- -VEKLQQRDY LNLKDASLLR FLVDMRGADV  
97B12Ginkg ECLDSLIQGA KETRQEDD-- -IEALQGRDY SKVKDASLLR FLVDMKGVDV  
97B8Physco DCLDDLIKRA QSTRQEED-- -VESLQQRDL SAAQDSSLLR FLVDMRGEDA  
97B17Volvo DCLDDLIRKA QETRVEED-- -AEALQNRDY SKLRDPSLLR FLVDMRGEDV  
97A13Volvo DTLDGLIDKC KKLVEEE--- --DMEFNEEF LSDQDPSILH FLLAS-GDEI  
97A5Chlamy ECLDGLIDKC KKLVEEE--- --DAVFGEEF LSERDPSILH FLLAS-GDEI  
97A14Ostre DTLDDLINRC KAVVEEE--- --DEEFVEEY MNTDDPSILH FLIAS-GDDV  
97A11Vitis STLDDLIAIC KRMVEEE--- --ELQFHEEY MNEKDPSILH FLLAS-GDDV  
97A8Physco EVLDNLIAIC KRMVEEE--- --DVQFEDEY VNDRDPSILH FLLAA-GDEV  
97C4Populu QTVEELIEKC KKIVEIE--- -GEKINEEEY VNDNDPSILR FLLAS-REEV  
97C12Vitis KTVEELIAKC KEIVERE--- -GERIDEDEY VNDSDPSILR FLLAS-REEV  
97C9carota TTVEELIEKC KKIVDTE--- -GERISEEEY VNEADPSILR FLLAS-REEV  
97C11tomat QTVEELIAKC REIVETE--- -GERINEDEY VNDRDPSILR FLLAS-REEV  
97C5Physco ETVEKLVAQM QEMVEAE--- -KETIEGEEY VNESDPSVLR FLLAS-REEV  
97C12Ostre DVTQRLVDDC KRMVEEEEKV GGAEEWARDY LNESNPSVLR YLIAA-REEV  
 
 
 
 
 



 
97E1Skelet TSKVLRDDLM TMLIAGHETT AAMLTWTMFG LVSN--DPGM MKEIQAEVRT  
97E2diatom TSKVLRDDLM TMLIAGHETT AAMLTWTVFG LVSN--DSGL MKEIQAEVRT  
97E4Phaeod SSMVLRDDLM TMLIAGHETT AAMLTWTLFE LSRG--DPGL LKEVQAEVRT  
97F3Phaeod DNKQLRDDLM TMLIAGHETT AAVLTWALFE LTKN---PEI MKELQDEIDE  
97F1diatom DNKQLRDDLM TMLIAGHETT AAVLTWALFE LTKH---PEQ MAKVRAEIDS  
97F2Euglen TNQQLRDDLI TLLIAGHETT ASALTWAIFE LVQQ---PEL LQRVQREVDE  
97E6Ostreo TSTQLRDDLM TMLIAGHETT AAVLTWTLYL LAQH--PEIM EEAVKEIEMC  
97B7Populu DDRQLRDDLM TMLIAGHETT AAVLTWAVFL LAQN---PSK MKKAQAEIDQ  
97B15Vitis DDXQLRDDLM TMLIAGHETT AAVLTWAVFL LAQN---PSK MKKAQAEIDS  
97B2Glycin DDRQLRDDLM TMLIAGHETT AAVLTWAVFL LAQN---PSK MKKAQAEVDL  
97B12Ginkg DNGQLRDDLM TMLIAGHETT AAVLTWALFL LAQN---TDK LVKAQAEIDT  
97B8Physco TNKQLRDDLM TMLIAGHETT AAVLTWATFH LAQN---PDM VAKAQAEIDR  
97B17Volvo TNKQLRDDLM TMLIAGHETT AAVLTWALYC LMQS---PAA LERVLREVDG  
97A13Volvo SSKQLRDDLM TMLIAGHETT AAVLTWTLYT LAS--H-PEA TEAIRREVDE  
97A5Chlamy SSKQLRDDLM TMLIAGHETT AAVLTWTLYL LSQ--H-PEA AAAIRKEVDE  
97A14Ostre TSKQLRDDLM TLLIAGHETT AAVLTWTTFL LAK--H-PEV KAKVFEEVDR  
97A11Vitis SSKQLRDDLM TLLIAGHETS AAVLTWAFYL LSK--E-PSV MSKLQNEVDS  
97A8Physco SSKQLRDDLM TLLIAGHETS AAVLTWTFYL LAQ--N-PGA VAKLQEEVDR  
97C4Populu SSVQLRDDLL SMLVAGHETT GSVLTWTLYL LSK--D-SST LMKAQEEVDR  
97C12Vitis SSVQLRDDLL SMLVAGHETT GSVLTWTLYL LSK--N-SSS LMKAQEEVDR  
97C9carota SSTQLRDDLL SMLVAGHETT GSVLTWTSYL LSK--N-PSS LVKAQAEVDR  
97C11tomat SSVQLRDDLL SMLVAGHETT GSVLTWTAYL LSK--D-PSS LEKAHEEVDR  
97C5Physco SSVQLRDDLL SMLVAGHETT GSVLTWTVYL LSK--N-PAA LAKVHEELDR  
97C12Ostre SSTQLRDDLL SLLVAGHETT ASVLTWGTYE LLKPEN-AEQ LRLLRAELDE  
 
97E1Skelet VMGNKSRPDY DDVVAMKKLR YALIEALRLY PEPPVLIRRA RQEDTLPPGG  
97E2diatom VMGDKLRPDY DDIAKMKKMR YALIEALRLY PEPPVLIRRA RSEDNLPAGG  
97E4Phaeod VLKGKERPDY DDIVAMKKLR YSLIEALRLY PEPPLLIRRA RTEDNLPAGS  
97F3Phaeod VVGDR-MPNY EDIKKMKFLR LVVAETLRMY PEPPLLIRRC RTPDELPQGA  
97F1diatom VLGDR-TPTY DDIKEMQYLR LVVAETLRLY PEPPLLIRRC RTENKLPKGG  
97F2Euglen VLGDR-LPTM DDIRGLLLCR LCIAESLRMY PEPPLLIRRV LDDLTLPKGA  
97E6Ostreo VENADGVPTP EEVRKLEKVR MILAEGMRLY PAPPILIRRA IKDVTLPRGG  
97B7Populu VLGQG-RLTF ELIKQLKYIR LIVVESLRLY PQPPLLIRRS LKPDVLPGGY  
97B15Vitis VLGQG-RISF ESLKKLEYIR LIVAESLRLY PQPPLLIRRS LKSDSLPG-Y  
97B2Glycin VLGTG-RPTF ESLKELQYIR LIVVEALRLY PQPPLLIRRS LKSDVLPGGH  
97B12Ginkg ILDQR-KPTF EDIKRLQYIR LIIAEALRLY PQPPLLIRRA LRQDTIPGGY  
97B8Physco VLQGR-RPTL KDIQNLTYIK LIVAESLRLF PQPPLLIRRS LQPDTLPGGH  
97B17Volvo VVGDR-TPTP GRIKAMPYLR ATLGESLRMY PQPPILIRRA LGEDVLPGGL  
97A13Volvo VLGDR-APNV EDFKSLRFTT RVINEAMRLY PQPPVLIRRA LQEDKFD---  
97A5Chlamy LLGDR-KPGV EDLRALKMTT RVINEAMRLY PQPPVLIRRA LQDDHFD---  
97A14Ostre VVGDR-NPTV ADMRALVYTT RVINESMRLY PQPPVLIRRA LEPVTLG---  
97A11Vitis VLGDR-FPTI EDMKKLKYTT RVINEALRLY PQPPVLIRRS LENDVLG---  
97A8Physco VLGDR-IPTV EDMKKLRYTT RVINESLRLY PQPPVLIRRS LESDMLG---  
97C4Populu VLQGR-PPTY DDIKDLKYLT RCINESLRLY PHPPVLIRRA QVADVLPG--  
97C12Vitis VLQGR-SPSY EDIKDLKFLT RCINESMRLY PHPPVLIRRA KVADVLPG--  
97C9carota VLEGR-PPTY DDIKNLKYLT RCINESMRLY PHPPVLIRRA EVADELPG--  
97C11tomat VLGGR-SPTY EDMKNLKFLT RCITESLRLY PHPPVLIRRA QVADVLPG--  
97C5Physco VLAGR-KPQF ADIKELKYLT RCINESMRIY PHPPVLLRRA RVADELPG--  
97C12Ostre VLGTRPYPTF ADLAKMPYLE RCFHESMRLY PQPPVYTRRA VVEDVLPN--  
 
 
 
 
 



 
97E1Skelet TGLSGGVKVL RGTDIFISTW NLHRAPEYWE N-ADKYDPTR WERPFKNPGV  
97E2diatom SGLSGGVKVL RGTDIFISTW NLHRAPEYWE N-PEKYDPTR WERRFKNPGV  
97E4Phaeod SDLKSGVKVL RGTDMFISTW NLHRSPDLWE N-PEVFDPTR WDRPFNNAGI  
97F3Phaeod ---GREAKVI RGMDIFMAVY NIHRDERFWP S-PDTFDPLR FTRSHSNPDV  
97F1diatom ---GREATVI RGMDIFLSLY NLHHDERFWP E-PNEFKPER WESKYINPEV  
97F2Euglen T-AKFEATLK RATDIFLAIY NIHHDGRFWP N-PDFYDPER FLRPYKNPEI  
97E6Ostreo N--GKEITLK AGTDCFIAVW NLHRSPDLWE N-PEKFDPSR FSRRFTNEAI  
97B7Populu KGDKDGYAIP AGTDIFVSVY NLHRSPYFWD N-PNEFEPER FLVTRNNDGI  
97B15Vitis KGKKDGHSIP AGTDIFLSVY NLHRSPYFWD R-PHEFEPER FQVPRNSD-I  
97B2Glycin KGEKDGYAIP AGTDVFISVY NLHRSPYFWD R-PDDFEPER FLVQNKNEEI  
97B12Ginkg RGDKDGYLIP KGTDIFISVY NLHRSPYFWD Q-PHEFRPER FLIPKDNKGI  
97B8Physco KGDPNGYSIP KGVDLFISVY NLHRSPYFWD E-PEKFNPER FLKAKLSDGI  
97B17Volvo RGDPAGYPIG TGADLFISVW NLHRSPYLWK D-PDTFRPDR FFESYSNPDF  
97A13Volvo -----QYVVP AGSDLFISVW NLHRSPELWD E-PDKFKPER FGPLDG----  
97A5Chlamy -----QFTVP AGSDLFISVW NLHRSPKLWD E-PDKFKPER FGPLDS----  
97A14Ostre -----GYNID AGTDFFISVW NLHRNPRIWD E-PDAFKPER FP-IDA----  
97A11Vitis -----GYPIK R--------- ---------- ---------- ----------  
97A8Physco -----KYRIN KGEDIFISTW NIHRSPYLWE D-PESFLPER FP-LDG----  
97C4Populu -----NYKVN AGQDIMISVY NIHHSSKVWE R-AEEFVPER FGLDG-----  
97C12Vitis -----NYKVN AGQDIMISVY NIHHSSQVWE R-AEDFLPER FDLEG-----  
97C9carota -----SYKVN PGQDIMISVY NIHHSSKVWD R-AEEFIPER FDLDG-----  
97C11tomat -----NYKVN VGQDIMISVY NIHHSSEVWD R-AEEFDPER FDLEG-----  
97C5Physco -----GYKIE AGQDVMISVY NIHHSPQVWD N-AEEFVPER FDVDG-----  
97C12Ostre -----GMTVP KNQDLLVSIY NLHRSPANWG PTSQQFEPMR FGPLAN----  
 
97E1Skelet KG-WNGYDPE KQSSQSLYPN EITSDYAFLP FGAGKRKCIG DQFAMLEASV  
97E2diatom KG-WNGYDPE KQSESSLYPN EITADYAFLP FGAGKRKCIG DQFAMLEASV  
97E4Phaeod PG-WSGYNPD KVSG--LYPS ENAADFAFLP FGGGQRKCVG DQFAMMEATV  
97F3Phaeod PG-WAGFDPK KWEG-KLYPN EVASDFAFLP FGGGARKCVG DEFAILEATV  
97F1diatom PE-WAGYDPA KWINTNLYPN EVASDFAYLP FGGGARKCVG DEFATLEATV  
97F2Euglen PE-WKGYDPE GWKG-RLYPD EVSSDYAFMP FGAGPRRCLG DVFATLEGTV  
97E6Ostreo EG-WGGLNPD LMTG--LYPN EQSTDFSYVP FGGGQRRCAG DQFAMLEAVT  
97B7Populu EG-WSGFDPS RSPG-ALYPN EIISDFAFLP FGGGPRKCVG DQFALMESTI  
97B15Vitis EG-WSGFDPS RSPG-ALYPN EIVADFAFLP FGGGPRKCVG DQFALMESTI  
97B2Glycin EG-WAGLDPS RSPG-ALYPN EVISDFAFLP FGGGPRKCVG DQFALMESTV  
97B12Ginkg EG-WAGFDPY RSQG-ALYPN EVLADFAFLP FGGGPRKCVG DQFALMESTV  
97B8Physco EG-WAGFDPK RGQG-ALYPN EVMADFAFLP FGGGARKCVG DQFALMESTV  
97B17Volvo EGKWAGAYAV SGGA-ALYPN EVGSDFAFIP FGGGARKCVG DQFAMFEATV  
97A13Volvo ---------- P------IPN EVTENFGYLP FGGGRRKCIG DQFALFEALV  
97A5Chlamy ---------- P------IPN EVTENFAYLP FGGGRRKCIG DQFALFEAVV  
97A14Ostre ---------- P------MPN EYTEEYAYLP FGGGQRKCVG DQFAIFESIV  
97A11Vitis ---------- ---------- ---------- ---------- ----------  
97A8Physco ---------- P------DPT ESNQNFRYLP FGGGPRKCLG DMFATFENIT  
97C4Populu ---------- P------VPN ESNTDFRFIP FSGGPRKCVG DQFALLEAIV  
97C12Vitis ---------- P------VPN ETNTDFRFIP FSGGPRKCVG DQFALLEAIV  
97C9carota ---------- P------VPN ESNTDYRFIP FSGGPRKCVG DQFALLEAIV  
97C11tomat ---------- P------VPN ETNTDFRFIP FSGGPRKCVG DQFALLEATI  
97C5Physco ---------- P------VPN ETNTDFKYIP FSGGPRKCVG DQFAMLEATV  
97C12Ostre ---------- G------QPN ELNTDYRYVP FSAGPRRCPG DKFAVYEXIV  
 
 
 
 
 



 
97E1Skelet TLSMIMNKFD FTLVGTPEDV G---MKTGAT IHTMNGLNMM VSPRSETNPI  
97E2diatom TLAMIINKFD FTLVGSPKDV G---MKTGAT IHTMNGLNMV VSRRSEDNPI  
97E4Phaeod TMALMIKKYD FDFAIPAEDV G---MKTGAT IHTMNGLMMR ARQVNENEPV  
97F3Phaeod TLAMVLRRFE FSFDESKFEG ----KDDILS SAQGLNHPVG MRTGATIHTR  
97F1diatom TLAMLLRRFE FEFDSAKLAA S---KIDIMD HPEDLEHAVG MRTGATIHTR  
97F2Euglen ALAMVLRRFD FTFAAPTAQP D--------- ---------- ----------  
97E6Ostreo SLSVLLKKFK FELDCPPNDV E---MITGAT IHTKKGLPMK IKRRE-----  
97B7Populu ALTLLLQKFD VELRGSPEEV E---LVTGAT IHTKNGLWCR LKKRSDVH--  
97B15Vitis ALTMLLQKFD VELKGGPESV E---LVTGAT IHTKNGLWCR MMKRSDLH--  
97B2Glycin ALTMLLQNFD VELKGTPESV E---LVTGAT IHTKNGLWCN LRKRSSLH--  
97B12Ginkg GLAMLLQKFE VELKDPPESL R---IVTGAT IHTQNGLWCK IKRRKHYSES  
97B8Physco ALAMLLQKFE VELRGSPEDV E---LVTGAT IHTKDGLWCK LSRRKSITNL  
97B17Volvo ALAVLLRRFS FALEGPPEKV G---MATGAT IHTANGLMVR VSRRTPPPPP  
97A13Volvo ALAMLVRRYD FVLDTSKPPV G---MTTGAT IHTTGGLYMH VKKRD---MS  
97A5Chlamy ALAMLMRRYE FNLDESKGTV G---MTTGAT IHTTNGLNMF VRRRDPLTVP  
97A14Ostre SLAMLMRRFD FELDESKHPD GECGMTTGAT IHTTNGLHVK LKRRD-----  
97A11Vitis ---------- ---------- ---------- ---------- ----------  
97A8Physco ALAMLVRRLE FALAPDAPPV G---MTTGAT IHTSNGLHMS VVRRKIKSDS  
97C4Populu ALAIFLQKIN FELVPDQNIR ----MTTGAT IHTTDGLYMK LSQRDT----  
97C12Vitis ALAIFVQHMN FELVPDQNIS ----MTTGAT IHTTNGLYMK LTQRQIPSAF  
97C9carota SLAIFLQHLS FELIPDQVIN ----MTTGAT IHTTNGLYMK VSKRQIKSAA  
97C11tomat ALAIFVQNFS FELIPDQTIS ----MTTGAT IHTTNGLYMK VKQREKASVL  
97C5Physco ALAVLLQRFK FDLVPNQTIG ----MTTGAT IHTTTGLYMT VTDRQQTKVP  
97C12Ostre IWATMLRRLD LELKAGHDVI ----MTSGAT IHTKSGLLAT V---------  
 
97E1Skelet PGTNEWWTKQ HLMRGLSSTG RPYTSDEDAA WTTSANGMRP ----------  
97E2diatom PETNDYWIQQ HLSRGLNVNG RPYSSNEDAA WTASSRDKNE GVVSRLVN--  
97E4Phaeod QSAEGYWEMQ HLKRGLNANG RPYTTEEEAV WQTSERLSHK KEEEKPNGEG  
97F3Phaeod NGLHLVVEKR GVPK------ ---------- ---------- ----------  
97F1diatom KGLHMVIRKR EL-------- ---------- ---------- ----------  
97F2Euglen ---------- ---------- ---------- ---------- ----------  
97E6Ostreo ---------- ---------- ---------- ---------- ----------  
97B7Populu ---------- ---------- ---------- ---------- ----------  
97B15Vitis ---------- ---------- ---------- ---------- ----------  
97B2Glycin ---------- ---------- ---------- ---------- ----------  
97B12Ginkg LQ-------- ---------- ---------- ---------- ----------  
97B8Physco N--------- ---------- ---------- ---------- ----------  
97B17Volvo PAPAAGSPRE EQLPRQPVAA ---------- ---------- ----------  
97A13Volvo GLAAAVRRQE TPAYAFAYGT STVAAMASPA SSSPAAVAGG GCPFHTGAAV  
97A5Chlamy PTSSSVAETV STGYAFACGP AVMPVASAEV VAAPATAAGG GCPFHTAAGA  
97A14Ostre -----GRGGR EMDGTYVTGM ALSNLEDVDV VRGSIDAPT- ----------  
97A11Vitis ---------- ---------- ---------- ---------- ----------  
97A8Physco AKETPVTQTQ SSNGLVSQGT S--------- ---------- ----------  
97C4Populu ---------- ---------- ---------- ---------- ----------  
97C12Vitis VPTSSR---- ---------- ---------- ---------- ----------  
97C9carota VSSISR---- ---------- ---------- ---------- ----------  
97C11tomat AAAP------ ---------- ---------- ---------- ----------  
97C5Physco DLVVA----- ---------- ---------- ---------- ----------  
97C12Ostre ---------- ---------- ---------- ---------- ----------  
 
 
 
 
 



 
97E1Skelet ---------- ---------- ---------- --------- 
97E2diatom ---------- ---------- ---------- --------- 
97E4Phaeod GCPMHKM--- ---------- ---------- --------- 
97F3Phaeod ---------- ---------- ---------- --------- 
97F1diatom ---------- ---------- ---------- --------- 
97F2Euglen ---------- ---------- ---------- --------- 
97E6Ostreo ---------- ---------- ---------- --------- 
97B7Populu ---------- ---------- ---------- --------- 
97B15Vitis ---------- ---------- ---------- --------- 
97B2Glycin ---------- ---------- ---------- --------- 
97B12Ginkg ---------- ---------- ---------- --------- 
97B8Physco ---------- ---------- ---------- --------- 
97B17Volvo ---------- ---------- ---------- --------- 
97A13Volvo PPPPPAAVAA ASVTVGGATA TLGGGVSIGP SAPAGPAGL 
97A5Chlamy AVPAATMSLR PTGPPSA--- ---------- --------- 
97A14Ostre ---------- ---------- ---------- --------- 
97A11Vitis ---------- ---------- ---------- --------- 
97A8Physco ---------- ---------- ---------- --------- 
97C4Populu ---------- ---------- ---------- --------- 
97C12Vitis ---------- ---------- ---------- --------- 
97C9carota ---------- ---------- ---------- --------- 
97C11tomat ---------- ---------- ---------- --------- 
97C5Physco ---------- ---------- ---------- --------- 
97C12Ostre ---------- ---------- ---------- --------- 
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Supplementary Figure 2 
Alignment of CYP711 sequences taken from the Cytochrome P450 website. 
Conservation in SRS1-6 regions is highlighted in yellow with Arabidopsis 
CYP711A1 as the 100% control. 
 
19    577 
711A7_Popu ---------M STDLQVLFTP MVTPLCTVLA MLLGLLGYLY GPYWGVRKVP  
711A8_Popu --------MD LQVLFTDVPV VTAIICTVFA MLLGLLGYLY GPYWGVRKVP  
711A15_pap -MGLVEMLMG VRWFNTTLPP AVSTFFTILA VAAGILVYLY GPYWGVRRVP  
711A14_Vit -MDAALQGLI QIGVSFIRTP MAPAFFTVLA MLGGLLGYLY EPYWRVRRVP  
711A21_Toma---------- -MMFLSSAIQ ESPIASTIFT ILDGVLVYLY RPYWRVRKVP  
711A9_Lotu ----MVFMDF EWLFQIPSVP WSSAMFTLLA TIGGFLVYLY GPYWGVRKVP  
711A12_Med ----MVFMDL EWLFPIPIS- -VSFASTILA LAGGWLIYLY EPYWRVRKVP  
711A10_Med ---------M LFISVILNVP LASTIFILVT LMGGLVGYLY WPFWKLRKVP  
711A1_Arab ---MKTQHQW WEVLDPFLTQ HEALIAFLTF AAVVIVIYLY RPSWSVCNVP  
711A3_rice --------ME IISTVLGSTA EYAVTLVAMA VGLLLLGYLY EPYWKVRHVP  
711A4_rice ---------M DISEVLGATA EWAVTLVAMA VGLLVVAYLY EPYRKVWHVP  
711A2_rice --------ME ISTVLGAILA EYAVTLVAMA VGFLVVGYLY EPYWKVRHVP  
711A18_Zea ---------M LASAVLRAME ECTFTSAAMA VGFLLVVYLY EPYWKVRHVP  
711A5_rice MEASNCSIAL EISHVATPGL PVLLLGSSLA LLAVFLVYFY APFWSLRTVP  
711A19_Zea ---MEITASC DDGAVTAGAV SGLLLASVLS LFGAFLVYFY APFWSVRRVP  
711A6_rice ----MEALVA AAAAAARDQP WLLLPWSWLA GVVVVVVYFY APWWGVRRVP  
711A13_Zea -------MEM AGAAGTEAWL PYVTTVASCA VGVFFLLYFY APHWRIRDVP  
711A11_Pic ---------- ---------- ---------- ---------- ----------  
 
711A7_Popu GPPVIPLLGH LPLMAKHGPD VFTLLAKLYG PIFRFHMGRQ PLIIVADPEL  
711A8_Popu GPPVIPLLGH LPLMAKHGPD VFSVLAKRYG PIFRFHMGRQ PLIIVADPEL  
711A15_pap GPPIIPLVGH LPLMAKYGPD VFSVLAKRHG PIFRFHMGRQ PLIIVADPEL  
711A14_Vit GPPVFPLVGH LPLMAKYGHD VFSVLAKKYG PIFRFHVGRQ PLVIVADAEL  
711A21_TomaGPPAFPLVGH LPLMAKYGPD VFSVLAKQYG PIYRFHMGRQ PLVIVADAEL  
711A9_Lotu GPPSVPLIGH LPLLAKYGPD VFSVLAKQYG PIYRFHMGRQ PLIIIADAEL  
711A12_Med GPPSLPLVGH LHLLAKHGPD VFSVLAKQYG PIYRFHMGRQ PLIIVADAEL  
711A10_Med GPPSLPLVGH LPLLAKYGPD VFSVLAKQYG PIYRFHMGRQ PLIIIADAEL  
711A1_Arab GPTAMPLVGH LPLMAKYGPD VFSVLAKQYG PIFRFQMGRQ PLIIIAEAEL  
711A3_rice GPVPLPFIGH LHLLAMHGPD VFTVLARKYG PVFRFHMGRQ PLVMVADAEL  
711A4_rice GPVPLPLIGH LHLLAMHGPD VFSVLARKHG PVFRFHMGRQ PLIIVADAEL  
711A2_rice GPVPLPLIGH LHLLAMHGPD VFSVLTRKYG PIFRFHMGRQ PLVMVADAEL  
711A18_Zea GPVPLPFVGH LHLLARHGPD VFLVLAKKYG PIFRFHMGRQ PLVIVANAEL  
711A5_rice GPPTRFPIGH LHLLAKNGPD VFRAIAKEYG PIFRFHMGRQ PLVIVANAEL  
711A19_Zea GPPARFPIGH LHLLARNGPD VFRAIAKEYG PIFRFHMGRQ PLVIVANAEL  
711A6_rice GPAALPVVGH LPLLAAHGPD VFAVLAKKYG PIFRFHLGRQ PLVIVAEAEL  
711A13_Zea GPPALPVVGH LPLLARHGPD VFGLLAKKYG PIFRFHLGRQ PLVIVADPEL  
711A11_Pic ---------- ---------- ---------- ---------- --------DL  
 
711A7_Popu CREIGIKKFK DIPNRSIPSP ISASPLHQKG LFFT-RDAIW STMRNSILSV  
711A8_Popu CKEVAIKKFK DIPNRSVPSP ISASPLHQKG LFFT-RDARW STMRNTILSV  
711A15_pap CREVGIKKFK DIPNRSIPSP ISASPLHQKG LFFT-RDARW STMRNTIVSV  
711A14_Vit CREVGIKKFK DIPNRSIPSA ISASPLHQKG LFFT-RDARW STMRNTIISV  
711A21_TomaCREVGIKKFK DIPNRSIPSP IAASPLHQKG LFFT-RDSRW STMRNTILSV  
711A9_Lotu CKEAGIKKFK DITNRSIPSP ISASPLHQKG LFFTKRDSQW STMRNTILSL  
711A12_Med CKEVGIKKFK DIPNRSTPSP IKASPLHQKG LFFS-RDSQW STMRNTILSV  
711A10_Med CKEVGIKKFK EIPNRSIPSP ISASPLHQKG LFFT-RNSQW STMRNTILSV  
711A1_Arab CREVGIKKFK DLPNRSIPSP ISASPLHKKG LFFT-RDKRW SKMRNTILSL  
711A3_rice CKEVGVKKFK SIPNRSMPSA IANSLINQKG LCFT-RGSRW TALRNMIISI  
711A4_rice CKEVGVKKFK SIPNRSMPSP IANSPIHKKG LFFI-RGPRW TSMRNMIISI  
711A2_rice CKEVGVKKFK NFPNRSMPSP ITNSPVHQKG LFFT-SGSRW TTMRNMILSI  
711A18_Zea CKEVGIKKFK SMPNRSLPSA IANSPIHLKG LFST-RDSRW SALRNIIVSI  
711A5_rice CKEVGIKKFK DIRNRSTPPP NVG-TLHQDA LFLT-RDSTW SSMRNMVIPL  
711A19_Zea CKEVGIKKFK DIPNRSTPPP SIG-SLHQDA LFLT-RDSTW SAMRSTVVPL  
711A6_rice CKEVGIRQFK SIANRSLPAP IAGSPLHQKG LFFT-RDARW SAMRNTIISL  
711A13_Zea CREVGVRQFK LIPNRSLPAP IAGSPLHQKG LFFT-RDERW SAMRNTIISL  
711A11_Pic CREVGIKKFK QFSNRSIPSP IASSPLHQKG LFFT-RDSRW SSMRGAIQPL  
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711A7_Popu YQPSHLASLV PTMQSFIESA TENFQSLKEE E---ITFSNL SLKLATDVIG  
711A8_Popu YQPSHLASLV PTMQSFIESA TDNFQSSNEE ----ITFSNF SLKLATDVIG  
711A15_pap YQPSHLASLV PTMQEFIESA TQNLES--QQ D---VNFSNM SLKLATDVIG  
711A14_Vit YQQSHLANLV PTMQAFIEPA FRNLPSSEEE D---ITFSNL SLKLATDVIG  
711A21_TomaYQPSYLAKLV PIMQSYIESA TKNLDS--EG D---LTFSDL SLKLATDVIG  
711A9_Lotu YQPSHLSRLV PTMQSFIESA TQNLDSQ-NE D---FIFSNL SLSLATDVIG  
711A12_Med YQPSHLSRLV PTMQSFIESA TQNLDSQ-KE D---IFFSNL SLKLATDVIG  
711A10_Med YQPSHLANLV PKMQSFIESA TQNLDDTSKE D---IIFSNL SLRLATDVIG  
711A1_Arab YQPSHLTSLI PTMHSFITSA THNLDSK-PR D---IVFSNL FLKLTTDIIG  
711A3_rice YQPSHLASLI PTMQSCIECV SKNLD--GQE D---ITFSDL ALGFATDVIG  
711A4_rice YQPSHLASLI PTMESCIQRA SKNLD--GQK E---ITFSDL SLSLATDVIG  
711A2_rice YQPSHLATLI PSMESCIERA AENLE--GQE E---INFSKL SLSFTTDVLG  
711A18_Zea YQPSHLAGLI PSMQSHIERA ATNLDDGGEA E---VAFSKL ALSLATDVIG  
711A5_rice YQPARLAGLI PTMQSYVDAL VDNIAGCPDQ D--CIPFCQL SLCMAIDIIG  
711A19_Zea YQPARLAGLI PVMQSYVDTL AANIAACPDQ D--CVPFCQL SLRMAIDIIG  
711A6_rice YQPSHLAGLI PTMHSCVARA ADAIAAAEQR D---VDFSDL SLKLATDVIG  
711A13_Zea YQPSHLAGLV PTMQHCIERA ADAIPAMVVQ ENGLVDFSDL SLKLATDIIG  
711A11_Pic YQTGRISNLL PVMERVVCVL KRKLAAKEET D--DIDFSEL LLRVATDIIG  
 
711A7_Popu QAAFGVDFGL SKPQSTSDSF NSF-----HS QGK--NNTDV SEFIKQHIYS  
711A8_Popu QAAFGVDFGL SKPQSASDSI NSF-----HN QGK--DNCDV SEFINQHIYS  
711A15_pap RAAFGVNFGL SKPQSIDESI NKK-----TN QDDNVDDHEV SSFINQHIYS  
711A14_Vit QAAFGVHFGL SKPPSSNEVK ---------- NSD-----EV SEFINQHIYS  
711A21_TomaQASFGVDFGL SKPISDKMSH HQ-------- DDS-----EV QEFIKQHIYS  
711A9_Lotu QAAFGVDFGL SRPQSVRDES G------NKE VRGSGAGNEV SDFINQHIYS  
711A12_Med QAAFGVNFGL SQSHSVHNES KNV-ATDNKD LMNASGSNEV TDFINQHIYS  
711A10_Med DAAFGVNFGL SKPHSICESM N-------NV EQSSANSDEV SIFINQHIYS  
711A1_Arab QAAFGVDFGL SGKKPIKD-- ---------- -------VEV TDFINQHVYS  
711A3_rice QAAFGTDFGL SKISASSNDD ----DIDKIA TDTSAEAKAS SEFIRMHVHA  
711A4_rice LAAFGTDFGL SKLPVTPDDS ----NIDKIA ADTSVEAKAS SEFIKMHMHA  
711A2_rice QAAFGTDFGL SKKLASSDDD E---DTRKIA ADTCAEAKAS SEFIKMHVHA  
711A18_Zea QAAFGADFGL TTKPAAPPPH HGPPRQHGEE DGDGSHSTRS SEFIKMHIHS  
711A5_rice KTAFGIEFDL SRKAADTAAG --------DD GDGGGDNDDV KEFLREYKKS  
711A19_Zea RTAFGIEFGL SKNAAGTGSS SS------ES PGGGEGEGDV REFLREYKRS  
711A6_rice QAAFGVDFGL TAAAAAAPRS ---------- DDADADGGEA AEFIREHVHS  
711A13_Zea EAAFGVDFGL TASGP----- ---------- ------GCEA AEFIREHVHS  
711A11_Pic EAAFGERFGL TEETTTISSS ---------- -----NPAEV SEFIKQHVYS  
 
711A7_Popu TTQLKMDLSG SFSIILGLLV PILQEPFRQI LKRIPGTMDW KVDRTNKNIS  
711A8_Popu TTQLKMDLSG SFSIIIGLLV PILQEPFRQI LKRIPGTMDW KVDRTNRNIS  
711A15_pap TTQLKMDLSG SFSIILGLLI PILQEPFRQI LKRIPGAMDR KVDQTNRKIS  
711A14_Vit TTNLKMDLSG SFSIILGLLV PILQKPVQHI LKRIPGTMDW KIYQTNKKLS  
711A21_TomaTTQLKMDLSG SVSIILGLLV PILQEPFRQV LKRIPGTMDW KVERTNKNLS  
711A9_Lotu TTQLKMDLSG SFSIILGLLV PILQEPFRQI LKRIPGTMDW KIECTNRKLS  
711A12_Med TTQLKMDLSG SFSIILGLLV PILQEPFRQI LKRIPGTMDW KIERTNEKLG  
711A10_Med TTQLKMDLSG SFSIIIGLIA PILQEPIRQI LKRIPGTMDW KMECTNKNLT  
711A1_Arab TTQLKMDLSG SLSIILGLLI PILQEPFRQV LKRIPGTMDW RVEKTNARLS  
711A3_rice TTSLKMDLSG SLSIIIGQLL PFLQEPFRQV LKRIPWTADH EIDHVNLALG  
711A4_rice TTSLKMDLSG SLSILVGMLL PFLQEPFRQV LKRIPGMGDY KIDRVNRALK  
711A2_rice TTSLKMDMSG SLSIIVGQLL PFLHEPFRQV LKRLRWTADH EIDRVNLTLG  
711A18_Zea TTSLKMDLSG SLSTIVGTLL PVLQWPLRQL LLRVPGAADR EIQRVNGALC  
711A5_rice MEFIKMDLSS SLSTILGLFL PCVQTPCKRL LRRVPGTADH KMDQNERRLC  
711A19_Zea MEFVKMDLTS SLSTILGLFL PCVQTPCKRL LRRVPGTADY KMDQNERRLC  
711A6_rice TTSLKMDLSG SLSIVLGLVA PALQGPARRL LSRVPATADW RTARANERLR  
711A13_Zea TTSLKMDLSA PLSVVLGLVA PALQGPVRHL LSRVPGTADW RVARTNARLR  
711A11_Pic TSSLKMDLNG TFSILVGILF PIAQELFRQI LSRIPGTGDW KVCINNRRLT  
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711A7_Popu GRLEEIVRKK MEEKNKGS-- ---------- KDFLSLILRA RESETLSKN-  
711A8_Popu GRLDEIVRKK MEEKNRGS-- ---------- KDFLSLILRA RESETLSKK-  
711A15_pap RKLDEIVTKR MKDIDKRSN- ---------- VDFLSLILRA RESGTAAKN-  
711A14_Vit SRLDEIVAKR MKDKDRGS-- ---------- KDFLSLILNA RESEKAMKN-  
711A21_TomaSRLDEIVAKR IEEKDRSS-- ---------- KDFLSLIMQA RESEKLAKN-  
711A9_Lotu GRLDEIVEKR MKDKVRSS-- ---------- KDFLSLILNA RESKTVSEN-  
711A12_Med GRLDEIVEKR TKDRTRSS-- ---------- KDFLSLILNA RESKAVSEN-  
711A10_Med GRLDDIVKKR MEDKSRTS-- ---------- KNFLSLILNT RESKSVSEN-  
711A1_Arab GQLNEIVSKR AKEAETDS-- ---------- KDFLSLILKA RESDPFAKN-  
711A3_rice GQMDKIVAER AAAMERDQAA PHA----QQR KDFLSVVLAA RESNKSWRE-  
711A4_rice THMDSIVAER EAAMEHDLAA S------QQR KDFLSVVLTA RESNKSSRE-  
711A2_rice RQLDRIVAER TAAMKRDPAA LQ------QR KDFLSVMLTA RESNKSSRE-  
711A18_Zea RMMDGIVADR VAARERAPQA Q-------RQ KDFLSVVLAA RDSDAAARK-  
711A5_rice RRIDAIIAGR RRDRDAG--- ------DGAA LDFIAALLDA RESGGGGGHG  
711A19_Zea SRIDAIIAGR RRDRATRRRC GPGAAPAPAP LDFIAALLDA MESGGGGGGG  
711A6_rice ARVGAVVARR ERAGGEAR-- -------RAR RDFLSAVLNA RDGGSDRMR-  
711A13_Zea ARVDEIVVSR ARGRGQHG-- -------ERR KDFLSAVLDA RDR-SAALR-  
711A11_Pic HRLNAIVEKR KKDVVGKE-- --------KR MDFLSTVTGS KFS-------  
 
711A7_Popu -------AFT PDYISAVTYE HLLAGSATTA FTLSSVVYLI AQHPEVEKKL  
711A8_Popu -------VFT PDYISAVTYE HLLAGSITTS FTLSSVVYLV AQHPETEKKL  
711A15_pap -------VFS PDYISAVTYE HLLAGSATTS FTLSSVLYLV AGHPEVEKKL  
711A14_Vit -------IFT SDYLNAVTYE HLLAGSATTS FTLSSTIYLI AEHPEVEKKL  
711A21_Toma-------VFT SDYISAVTYE HLLAGSATTS FTLSSIIYLV ACHPEVEQKL  
711A9_Lotu -------VFT PDYISAVTYE HLLAGSATTS FTLSSIVYLV AGHPEVEKKM  
711A12_Med -------VFT PEYISAVTYE HLLAGSATTS FTLSSVVYLV AAHPEVEKKM  
711A10_Med -------VFS FDYISAVTYE HLLAGSATTS FTLSSIVYLV AGHPNVEEKL  
711A1_Arab -------IFT SDYISAVTYE HLLAGSATTA FTLSSVLYLV SGHLDVEKRL  
711A3_rice -------LLT PDYISALTYE HLLAGSATTA FTLSTVLYLV SKHPEVEEKL  
711A4_rice -------LLT PDYISALTYE HLLAGSTTTA FTLSTVLYLV AKHPEVEEKL  
711A2_rice -------LLT PDYISALTYE HLLAGSATTA FTLTTALYLV AKHPEVEEKL  
711A18_Zea -------LLT PDYLSALTYE HLLAGSATTA FTLSSVLYLV AQHPRVEEKL  
711A5_rice G-----FALE DRHVRALAYE HLIAGTKTTA FTVSSVVYLV SCHPRVEERL  
711A19_Zea AGANKDFALA DRHVRALAYE HLIAGTKTTA FTLSSVVYLV SCHPLVEAKL  
711A6_rice ------ALLT PDYVGALTYE HLLAGSATTA FTLSSAVYLV AGHPGVEAKL  
711A13_Zea ------ELLT PDHVSALTYE HLLAGSATTA FTLSSAVYLV AGHPEVEAKL  
711A11_Pic --R---ELFS EEYISALTYE HLLAXSATTS FTISVILYLV SAHPDVESKL  
 
711A7_Popu LAEIDGFGPH ---EQMPTAQ DLQNEFPYLD QAIKEAMRFY VVSPLIARET  
711A8_Popu LAEIDGFGPH ---EQIPTAH DLQNKFPYLD QAIKEAMRFY VVSPLVARET  
711A15_pap LAEIDSFGPH ---KKLPTFH HLQYNFPYLD QVIKESMRFY LVSPLIARET  
711A14_Vit LAEIDGFGPP ---DQMPTAH DLQHKFPYLD QVK-EAMRFY TVSPLVARET  
711A21_TomaLAEIDAFGPD ---DNMPTAN DLQQKFPYLD QVIKEAMRCY IVSPLVARET  
711A9_Lotu LQEIDGFGPV ---DQTPTSQ DLQEKFPYLD QVIKEAMRYY TVSPLVARET  
711A12_Med LEEIDGYGSL ---DQIPTSQ DLHDKFPYLD QVIKEAMRFY IVSPLVARET  
711A10_Med LQEIDGFGPH ---DKIPNAK DLNESFPYLD QVIKEAMRIY TVSPLVARET  
711A1_Arab LQEIDGFGNR ---DLIPTAH DLQHKFPYLD QVIKEAMRFY MVSPLVARET  
711A3_rice LREIDGFGPH ---DHAPTAE DLQTKFPYLD QVVKESMRFY FLSPLIARET  
711A4_rice LKEIDAFGPR ---YCVPMAD DLQTKFPYLD QVVKESMRFY IMSPLLARET  
711A2_rice LREIDGFGPR ---DRVPTAE DLQTKFPYLD QVLKEAMRYY PSSPLIAREL  
711A18_Zea LREVDAFGPP ---DRVPTAE DLQSRFPYTD QVLKESMRFF MVSPLVARET  
711A5_rice LREIDGFAPR ---GRVPGAD ELHAGLPYLD QVIKEAMRFH LVSPLIARET  
711A19_Zea LRELDGFAPR RGRGRAPDAD ELQSGFPYLD QVIKEAMRFY VVSPLIARQT  
711A6_rice LDEVDRFGPP ---DAVPTAD DLEHKFPYLD QVIKEAMRFY TVSPLIARET  
711A13_Zea LAEVDAFGPR ---GAVPTAD DLQHRFPYLD QVIKEAMRFY TVSPLIARVT  
711A11_Pic LREIDEFXXP ---DRXPAAE DLDIKFPYLT QVIKEAMRFY TVSPLVAREA  
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711A7_Popu SKEVEIGGYL LPKGTWIWLA PGVLAKDPKN FPEPDKFKPE RFDPNCEEEK  
711A8_Popu SKEVEIGGYV LPKGTWIWLA PGVLAKDPKN FPEPDRFKPE RFDPNCEEEK  
711A15_pap SKDVEIGGYF LPKGTWVWLA PGVLAKDPKN FPEPDKFKPE RFDPNCEEEK  
711A14_Vit SAEVEIGGYV LPKGTWIWLA PGVLAKDPKN FPEPDKFKPE RFDPNCEEEK  
711A21_TomaSAEVEIGGYK LPKGTWVWLA LGVLAKDPKN FPEPEKFKPE RFDPNCAEEK  
711A9_Lotu SNEVEIGGYL LPKGTWVWLA LGVVAKDPRN FPEPEKFKPE RFDPKCEEMK  
711A12_Med SNEVEIGGYL LPKGTWVWLA LGVLAKDHKN FPEPEKFKPE RFDPNCEEMK  
711A10_Med SNEVEIGGYL LPKGTWVWLA LGVLAKDSRN YAEPEKFKPE RFDPKCGEMK  
711A1_Arab AKEVEIGGYL LPKGTWVWLA LGVLAKDPKN FPEPEKFKPE RFDPNGEEEK  
711A3_rice CEQVEIGGYA LPKGTWVWLA PGVLAKDPKN FPEPEVFRPE RFDPNGEEEK  
711A4_rice LEQVEIGGYV LPKGTWVWLA PGVLAKDPKN FPEPEIFRPE RFDPNGEEER  
711A2_rice NQQLEIGGYP LPKGTWVWMA PGVLGKDPKN FPEPEVFRPE RFDPNGEEEK  
711A18_Zea SEQVDIAGYV LPKSTWVWMA PGVLAKDPVN FPEPELFRPE RFDPAGDEQK  
711A5_rice SEPVEIAGHL LPKGTYVWLA PGVLARDAAQ FPEPEEFRPE RFAAEAAEER  
711A19_Zea SERVEIGGYV LPKGAYVWLA PGVLARDAAQ FPDPEEFRPE RFAPEAEEER  
711A6_rice SEQVEVGGYT LPKGTWVWLA PGVLSRDEAQ FRDAGEFRPE RFDAGGEEER  
711A13_Zea SRQTELGGHT LPKGTWLWMA PGVLSRDAAN FEDPGAFRPE RFDPASEEQR  
711A11_Pic SEPVQIGGYM LPKGTWVWMA LNALAKDPRY FPEPEMFNPE RFDPDCEEEK  
 
711A7_Popu RRHPYALIPF GLGPRACIGQ KFSIQEIKLS LIHLYRKYLF RHSPHMEKPL  
711A8_Popu RRHPCALIPF GIGPRACIGK KFSIQEIKLS LIHLYRKYLF RHSPTMEKPL  
711A15_pap QRHPYAFIPF GIGPRACIGQ KFSIQEIKLL LIHLYRNYVF RHSPNMENPI  
711A14_Vit QRHPYALIPF GIGPRACLGQ KFSLQEVKLS LIHLYQRYVF RHSPNMEKPL  
711A21_TomaQRHPYANIPF GIGPRACIGQ KFSIQEIKLS LIHLYRKYIF QHSPLMESPL  
711A9_Lotu RRHPYAFIPF GIGPRACIGQ KFSLQEIKLS LIHLYRKYLF RHSPNMENPL  
711A12_Med QRHPYAFIPF GIGPRACIGQ KFSMQEIKLS LIHLYKKYLF RHSADMESPL  
711A10_Med RRHPYAFIPF GIGPRACIGQ KFSLQEIKLT LIHLYRKYIF RHSLNMEKPV  
711A1_Arab HRHPYAFIPF GIGPRACVGQ RFALQEIKLT LLHLYRNYIF RHSLEMEIPL  
711A3_rice RRHPYAFIPF GIGPRACIGQ KFSIQEIKLS VIHLYRNYVF RHSPSMESPL  
711A4_rice RRHPYAFIPF GIGPRVCIGQ KFSIQEIKLS MIHLYRHYVF RHSPSMESPL  
711A2_rice RRHPYALFPF GIGPRACIGQ KFAIQEMKLS AIHFYRHYVF RPSPSMESPP  
711A18_Zea RRHPYAFIPF GIGPRICIGQ RFSIQEIKLA LIHLYRQYVF RHSPSMESPL  
711A5_rice ARHPYAHIPF GIGPRACVGH RFALQQVKLA AVSLYRRYVF RHSPAMESPL  
711A19_Zea ARHPYAHIPF GVGPRACIGH KFALQQVKLA VVELYRRYVF RHSPSMESPI  
711A6_rice RRHAYAHVPF GLGPRACPGR RFALQEVKLA MAHLYRRFVF RRSPRMESPP  
711A13_Zea RRHPCAHIPF GIGPRACVGQ RFALQEVKLF MLHLYRRFLF RRSPRMESPP  
711A11_Pic NRHPYANSPF GIGPRACIGM KFAFQEIKVV LIHLYQLYTF DHSPAMENPL  
 
711A7_Popu ELDFGIVLNF RHGVKLRIVK RT----- 
711A8_Popu EFEFGIVLNF KRGVKLRIIK RT----- 
711A15_pap ELEYGIVLNF KYGVKLRVIK RT----- 
711A14_Vit ELEYGIILNF KHAVKLRAIK R------ 
711A21_TomaELEYGIVLNY KHGVKVHAIK RK----- 
711A9_Lotu ELEYGIVLNF KHGVKVRAIK RTERSC- 
711A12_Med ELEYGIVLNF KHGVKFSVIK RTEMSC- 
711A10_Med ELEYGLVLNF KHGIKLRVIK RT----- 
711A1_Arab QLDYGIILSF KNGVKLRTIK RF----- 
711A3_rice EFQYSIVCNF KYGVKLRVIK RHTA--- 
711A4_rice EFFA-IICDF KYGVKLQAIK RHHA--- 
711A2_rice EFVYSIVSNF KNGAKLQVIK RHI---- 
711A18_Zea EFQFGVVLNF KHGVKLQSIK RHKC--- 
711A5_rice QFDFDLVLAF RHGVKLRAIK RTNT--- 
711A19_Zea QFDFDLVLAF RHGVKLRAIR RG----- 
711A6_rice ELQFGMVLSF RRGVKLTAVE RRHAAAA 
711A13_Zea ELQFGIVLNF KKGVKLVAVE RCAAMPL 
711A11_Pic EFQFGIVVSV KYGIRLRLQH RRAQSPV 
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Supplementary Figure 3 
Alignment of CYP701 sequences taken from the Cytochrome P450 website. Conservation in SRS1-6 
regions is highlighted in yellow with Arabidopsis CYP701A3 as the 100% control. 
 
701A6_RICE                          ------MEAFVPGGAG-----------VAAAAVGGFVAAAALAERAGVIA 33 
701A7_rice                          ------MEAFVSGGAGGVGAAAVVGVFVAAAVVGGFVAAVALAERAGVIA 44 
701A19_RICE_                        ------MESLLAAGAGGIG--------VAAAAVGGFIAAATLAVAP---- 32 
701A13_Hordeum                      ---------ALAAKAG------------------VVG-----AG------ 12 
CYP701_Zea                          ------MESLVAALPAG---G-----AAAAAAFGGLVAAAALAGKVGLVG 36 
701A8_rice                          MESMLVAGAGAAAVAAVGG--------------LVAAAALADKLVAAPPP 36 
701A9_rice                          ------MESLLAAGAGGIG--------------VAAAAAVVAATLAVVPP 30 
701A5_Stevia_                       MDAVTGLLTVPATAITIGG-------TAVALAVALIFWYLKSYTSARRSQ 43 
CYP701_tomato_CU914524.3_Solan      MDAILNLQGVPLGTALTVG-------GPVVALGGISFWLLKEYVNDQKRK 43 
701A20_PAPAYA                       --------MSFSLFSILLG-------ILSLAFFLFSLRRWRFSTKR---- 31 
701A21_PAPAYA                       --------MSFFIFSIVLG-------VLSSAFFLFSLKRWKFFVRK---- 31 
701A3_Arab_                         -------MAFFSMISILLG-------FVISSFIFIFFFKKLLSFSRKNMS 36 
701A18_COTTON_                      --------MLPSLNSVAVA-------AVPFFIFFLFLKRFLPSGRKMG-- 33 
701A10_PEA_Pisum_sativum__pea_      ----------MDTLTLSLG-------FLSLFLFLFLLKRSTHKHSK---- 29 
701A17_M.truncatula_                -------MDTLQTLSFGAF-------SLFFFLFLFLFRFRTRITHK---- 32 
701A16_soybean                      --------MEFLTLSVTVA-------AAAFSILFFFLRHAGAGAGS---- 31 
701A2_pumpkin                       --------MQKLVQMLQAP-------PYVAAAVQSSALLLTFFIGDWRKR 35 
701A1_pumpkin                       -------------------------------------------------- 
701A23_Vitis_                       ------MDMMGIEAVPFAT-------AVVLGGISLVVLIFIRRFVSNRKR 37 
701A11_POPLAR                       --MDVATSILPAFQAMPYA-------TPAAVGGLVFAVFFINKFISNQKK 41 
701A12_strawberry                   -------MEFQAMTFAIPF-------ALAAVSWLFLYYIRVSYFTNNNKS 36 
701B1_moss                          --------MLNESTSGHSS----DTCVQTSLGCRDGKRRLNEMLETKVIA 38 
                                                                                       
 
701A6_RICE                          PRKRPNAPPAVPG-LPIIGNLHQLKEKKPHQTFAKWAEIYGPIYTIRTGA 82 
701A7_rice                          PRKRPNAPPAVPG-LPIIGNLHQLKEKKPHQTFTKWAEIYGPIYTIRIGA 93 
701A19_RICE_                        PKNRRNPPPAVPG-LPIIGNLHQLKEKKPHQTFTKWAEIYGPIYTIRTGA 81 
701A13_Hordeum                      ---RTTAPPAVPG-LPLIGNLHQLKEKKPHKTFAKWSDIYGPIYTIKTGA 58 
CYP701_Zea                          SKKHLNAPPAVSG-LPLIGNLHQLKEKKPHQTFTKWAEIYGPIYTIRTGS 85 
701A8_rice                          RKNRANPPPAVPG-LPIIGNLHQLKEKKPHQTFAKWSETYGPIYTIKTGA 85 
701A9_rice                          KDRGNNPPPAVPG-LPVIGNMHQLKEKKPHHTFTKWSKTYGPIYTIKTGA 79 
701A5_Stevia_                       S-NHLPRVPEVPG-VPLLGNLLQLKEKKPYMTFTRWAATYGPIYSIKTGA 91 
CYP701_tomato_CU914524.3_Solan      SPNFLPPVPEVPG-LPVIGNLLQMTEKKPHKTFTNWAETYGPIYSIKTGA 92 
701A20_PAPAYA                       --TQLSRLPTVPG-VPLLGNLLQLKERKPYVVFTKWAEIYGPIYSIKRGS 78 
701A21_PAPAYA                       --SEFLQLPTVPG-IPLIGNLLQLKERKPHKTFTKWAEIYGPIYSIKTGA 78 
701A3_Arab_                         EVSTLPSVPVVPG-FPVIGNLLQLKEKKPHKTFTRWSEIYGPIYSIKMGS 85 
701A18_COTTON_                      -SNTLPTVPEVPG-LPIIGNLLQLKEKKPHKTFTKWAETHGPVYSIRTGA 81 
701A10_PEA_Pisum_sativum__pea_      ----LSHVPVVPG-LPVIGNLLQLKEKKPHKTFTKMAQKYGPIFSIKAGS 74 
701A17_M.truncatula_                ----LPHVPAVPG-LPLIGNLLQLKEKKPHKTFTKMAHKYGPIFSIKAGA 77 
701A16_soybean                      ----LPPVPAVPG-LPVIGNLLQLKEKKPYKTFTQMAHKHGPIYSIRTGA 76 
701A2_pumpkin                       RRSPLPLLPAIPG-IPVLGNLLQLKEKKPHKTFAQWSETYGPIYSIKAGA 84 
701A1_pumpkin                       ----LPPVPAIPG-LPVLGNLLQLKEKKPHKTFARWAETYGPIYSIRTGA 45 
701A23_Vitis_                       SVEGLPPVPDIPG-LPLIGNLLQLKEKKPHKTFARWAETYGPIFSIRTGA 86 
701A11_POPLAR                       GNPNLLPLPVVPG-WPVIGNLLQLKEKKPHKTFLRWAEAYGPIYSIKTGA 90 
701A12_strawberry                   AYAKLPPVPVVPG-LPVIGNLLQLKEKKPYKTFTSWAEEYGPIYSIRTGA 85 
701B1_moss                          HHVSHSPCAAIPGGLPVLGNLLQLTEKKPHRTFTAWSKEHGPIFTIKVGS 88 
                                            . :.*  *::**: *:.*:**: .*   :  :**:::*: *: 
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701A6_RICE                          SSVVVLNSTEVAKEAMVAKFSSISTRKLSKALTVLTRDKSMVATSDYCDF 132 
701A7_rice                          SSVVVLNSTEVAKEAMVAKFSSISTRKLSKALTVLTRDKSMVATSDYGDF 143 
701A19_RICE_                        SSVVVLNSTEVAKEAMVAKFSSISTRKLSKALTVLSHDKSMVATSDSGDF 131 
701A13_Hordeum                      SSVAVLNSSEVAKEAMVAKYSSISTRKLPKALSVLTRDKTMVATSDYGDF 108 
CYP701_Zea                          STVVVLNSAQVAKEAMIAKFSSISTRKLSKALSALTRDKTMVATSDYGDF 135 
701A8_rice                          SPVVVLNSTEVAKEAMIDKFSSISTRKLPKAMSVLTR-KSMVAISDYGDY 134 
701A9_rice                          SSVVVLNSTEVAKEAMIEKFSSISTKKLPKALSVISR-KNMVSISDYGDF 128 
701A5_Stevia_                       TSMVVVSSNEIAKEALVTRFQSISTRNLSKALKVLTADKTMVAMSDYDDY 141 
CYP701_tomato_CU914524.3_Solan      NTIVVLSSSELAKEAMVTRYSSISTRKLTNALRILTCDKSIVAISDYDEF 142 
701A20_PAPAYA                       RKLVVISSSDIAKEAMETRFASISTRKLPSGLKVVTNNKGTVATSDYDNF 128 
701A21_PAPAYA                       SKLIVISSSDIAKEAMVTRFASISTRKLPRAMKIVSNDKGTLATSDYDDF 128 
701A3_Arab_                         SSLIVLNSTETAKEAMVTRFSSISTRKLSNALTVLTCDKSMVATSDYDDF 135 
701A18_COTTON_                      STVIVINSPETAKEAMVTRFSSISTRKLSNALKILTFDKCMVATSDYDEF 131 
701A10_PEA_Pisum_sativum__pea_      SKIIVLNTAHLAKEAMVTRYSSISKRKLSTALTILTSDKCMVAMSDYNDF 124 
701A17_M.truncatula_                STIIVLNTAQLAKQAMVTRFPSISTRKLSTALTILTSNKCMVATSDYNDF 127 
701A16_soybean                      STLIVLNSPLLAKEAMVTRFSSISTRKLSNALKILTSDKCMVATSDYNEF 126 
701A2_pumpkin                       STVIVLNSSDLAKEAMVTRYSSISSRKLSKALTILTADKCMVAMSDYNDF 134 
701A1_pumpkin                       STVIVLNTAEVAKEAMVTRYASMSGRKLSKALTILTSDKCMVAMSDYNDF 95 
701A23_Vitis_                       STMIVLNSSEVAKEVGFSRFSSISTRKLSNALKILTFDKCMVATSDYNDF 136 
701A11_POPLAR                       STVIVLNSTEVAKEAMVTRYSSISTRKLSKALEVLTDNKSMVATSDYGDF 140 
701A12_strawberry                   CTMVVLNSSQVAKWAMVTTYSSISNRKLSSALKILSADQCMVALSDYNDF 135 
701B1_moss                          VPQAVVNNSEIAKEVLVTKFASISKRQMPMALRVLTRDKTMVAMSDYGEE 138 
                                        *:..   ** .    : *:* :::. .:  ::  :  :: **  :  
 
701A6_RICE                          HKMVKRYVMSSMLGTSAQKQFRDIRDMMIHNMLSTFHKLVKD-DPHAPLI 181 
701A7_rice                          HKMVKRYVMSSTLGTSAQKKFRDTRDMMINNMLSTFHKLVKD-DPHVPLI 192 
701A19_RICE_                        HKMGKRYIMLSMLGTSAQKQFRDTRDMIINNMLSTFHQLVKD-DPHAPLI 180 
701A13_Hordeum                      HKMVKRLVMSGMLGSSAQRQFRDTRDMMMDNMLSTFHTLVTD-DPHSPLN 157 
CYP701_Zea                          HKMIKRYIMTFMLGTSGQKQFRDTRNMMVDNMLNTFHTLLMD-DPNSPLN 184 
701A8_rice                          QKMAKRNIMIGMLGFNAQKQFRGTRERMISNVLSTLHKLVSL-DPHSPLN 183 
701A9_rice                          YKMAKRNIMLAILGFNAQKHFCDTRERMVSNVLSSLHKLVAV-DPHSPLN 177 
701A5_Stevia_                       HKTVKRHILTAVLGPNAQKKHRIHRDIMMDNISTQLHEFVKNNPEQEEVD 191 
CYP701_tomato_CU914524.3_Solan      HKTAKRHILTSVLGPTAQKRFRIHRDTLVENVSKQLHDLVRTDPN-EAVN 191 
701A20_PAPAYA                       HKMVKRFAISNVLGANAQKRSSWNRDLLIGNLLTQLHAHDKS-FPGQPIN 177 
701A21_PAPAYA                       HRMAKRFMMSTLLSANAQKRSRWNRDTLVENLSTQLHAHAKS-FPDQPIN 177 
701A3_Arab_                         HKLVKRCLLNGLLGANAQKRKRHYRDALIENVSSKLHAHARD-HPQEPVN 184 
701A18_COTTON_                      HKLAKRCLLTNTLGSNAQRRHRHHRETMIENIYSKLHDSLKK-DPIRPIN 180 
701A10_PEA_Pisum_sativum__pea_      HKMVKKHILASVLGANAQKRLRFHREVMMENMSSKFNEHVKT-LSDSAVD 173 
701A17_M.truncatula_                HKMVKKHILANVLGANAQKRHRFHREVMMENMFRQFSEHAKS-RPDSAVD 176 
701A16_soybean                      HKTVKRHILTNFLGANAQKRHHIHREAMMENILSQFSEHVKT-FSDLAVN 175 
701A2_pumpkin                       HKLVKRYILANVLGANAQKRLRQRRDTMIDNISRELFACVKD-SSSESVN 183 
701A1_pumpkin                       HKMVKKYILANVLGANAQKRHRQRRDSMIDNISSQLFAHVKD-SPSESVN 144 
701A23_Vitis_                       HKMVKGFILRNVLGAPAQKRHRCHRDTLIENISKYLHAHVKT-SPLEPVV 185 
701A11_POPLAR                       HKMVKRYILTNVLGAGAQRRHRGHRDTLVENVSSQLLDHIKTNPQLQAVD 190 
701A12_strawberry                   HKMIKRYIRANLLGSRAQKRLRTNRDTLRANVLSQSKSHVKN-SPLEAVN 184 
701B1_moss                          HRMLKKLVMTNLLGPTQVHDHRVQQNPPCLKMCHVYASHSKG-TPEEKIV 187 
                                     :  *       *.    :     ::    ::                :  
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701A6_RICE                          FRDVFKDELFRLSMIQS-LGEDVSSVYVDEFG-RDISREEIYNATVTDMM 229 
701A7_rice                          FRDVFKDELFRLSMIQS-LGEDVSSVYVDEFG-RDISKEEIYNATVTDMM 240 
701A19_RICE_                        FRDVFKDELFRLSMIQS-LGEDVSSVYVDEFG-RDISKEEIYNATVTDMM 228 
701A13_Hordeum                      FREVFKDELFRLSLIQS-LGEDVDSVYVKEFG-REISKDEIYQITVVDMM 205 
CYP701_Zea                          FREVFKNELFRLSLVQA-LGEDVSSIYVEEYG-KVISKEEIYKATVVDMM 232 
701A8_rice                          FRDVYINELFSLSLIQS-LGEDVSSVYVEEFG-REISKDEIFDVLVHEMM 231 
701A9_rice                          FREVYTTELFGLSLIQQNLGEDVCSVYVEEFG-REISKEEIFHVLVHEIL 226 
701A5_Stevia_                       LRKIFQSELFGLAMRQALG-KDVESLYVEDLK-ITMNRDEIFQVLVVDPM 239 
CYP701_tomato_CU914524.3_Solan      LRKSFQSELFGLALKQALG-KDIEAIYVEGLD-ATLPREDLLNILVLDIM 239 
701A20_PAPAYA                       FKKLFQSELFRFAMRQALG-RDVESVFVDELG-KTLSTEEIYKIIVLDMI 225 
701A21_PAPAYA                       FKKLFQSELFGFAMRQAAFGRDVESVYVEELG-RSLSRKEILKVLVLDMM 226 
701A3_Arab_                         FRAIFEHELFGVALKQAFG-KDVESIYVKELG-VTLSKDEIFKVLVHDMM 232 
701A18_COTTON_                      FREVFESELFGLAMKQALG-KDVESIYVEEIG--TLSRKEIHKVLVMDMM 227 
701A10_PEA_Pisum_sativum__pea_      FRKIFVSELFGLALKQALG-SDIESIYVEGLT-ATLSREDLYNTLVVDFM 221 
701A17_M.truncatula_                FRKIFVSELFALALKQALG-SDVESIYVEELA-STLSREDLYNILVVEFM 224 
701A16_soybean                      FRKIFVTQLFGLALKQALG-SNVETIYVEELG-STLSKEDIYKILVVDIM 223 
701A2_pumpkin                       FRKIFESELFGLALKETFGRDMES-LYVDGLG-TTLLREDLFRTLVIDPM 231 
701A1_pumpkin                       FRKYFESELFLLALKETLGKDIES-IYCRWARYTTLPREDLFRVLVIDLM 193 
701A23_Vitis_                       LKKIFESEIFGLALKQALGKDIES-IYVEELG-TTLSREEIFAVLVVDPM 233 
701A11_POPLAR                       FREIFESELFGLSMKEALGKDMES-LYVDELQ-ATLSREEIFNVLVLDPM 238 
701A12_strawberry                   FTRVFESELFGLAVKQVYGNDIEDPIYVGGTWCYTFKKLDFSGLVVRDIL 234 
701B1_moss                          CSPAFYRRISPSGMEFG-CAEQKPIVEVLELG-TCVSTWDMFDALVVAPL 235 
                                        :  .:   .:           :         .   ::    *   : 
 
701A6_RICE                          MC--AIEVDWRDFFPYLSWVPNKSFETRVFTTETRRTAVMRALIKQQKER 277 
701A7_rice                          MC--AIEVDWRDFFSYLSWVPNKSFETRVFTAEARRTAVMRALIKQQKER 288 
701A19_RICE_                        MC--AIEVDWRDFFPYLSWVPNKSFETRVFTTESRRTAVMRALIKQQKER 276 
701A13_Hordeum                      MC--AIDVDWRDFFPYLSWIPNKSFETRVHTAESRRTAVMQALIRQQKKR 253 
CYP701_Zea                          MC--AIEVDWRDFFPYLSWIPNRTFETRVLTTEARRTTVMQALIKQQKER 280 
701A8_rice                          MC--AVEADWRDYFPYLSWLPNKSFDTIVSTTEFRRDAIMNALIKKQKER 279 
701A9_rice                          SC--VVEPDWRDYFPYLSWLPNKSFETIVSSTEFRRDAVMNALIKRQKER 274 
701A5_Stevia_                       MG--AIDVDWRDFFPYLKWVPNKKFENTIQQMYIRREAVMKSLIKEHKKR 287 
CYP701_tomato_CU914524.3_Solan      EG--AIDVDWRDFFPYLKWVPNKSFEHRIQRKHLRREAVMKALIADQRKR 287 
701A20_PAPAYA                       EG--VTRVDWRDFFPYLKWVPNKSFEIDIQEKNFRRFAVMNALIREHKKW 273 
701A21_PAPAYA                       EA--GIEVDWRDFFPYLKWLPNKSFEIDIQEKNFRRFAVMNALIREHKEL 274 
701A3_Arab_                         EG--AIDVDWRDFFPYLKWIPNKSFEARIQQKHKRRLAVMNALIQDRLKQ 280 
701A18_COTTON_                      EG--AIDIDWRDFFPYLRWIPNKSFEMNIQRKHFRRMALMNALIKDQMKR 275 
701A10_PEA_Pisum_sativum__pea_      EG--AIEVDWRDFFPYLKWIPNKSFEKKIRRVDRQRKIIMKALINEQKKR 269 
701A17_M.truncatula_                EG--AIEVDWRDFFPYLKWIPNKSLEMKIQKVDLGRKYIMKALINEQKKR 272 
701A16_soybean                      EG--AIEVDWRDFFPYLKWIPNRRLEMKIQNLYVRRIAVMNALMNEQNNR 271 
701A2_pumpkin                       EG--AIEVDWRDFFPYLRWIPNKGVEDRIRKMDFRRRVTMKSLMEEKKKQ 279 
701A1_pumpkin                       EG--AIEVDWRDFFPYLKWIPNKSVENKIRQMDYRRRVTMMSLIEEQKKR 241 
701A23_Vitis_                       AG--AIEVDWRDFFPYLSWIPNKSMEMKIQRMDFRRGALMKALIGEQKKR 281 
701A11_POPLAR                       EG--AIDVDWRDFFPYLRWIPNKGFEMKIERMNFRRQSVMNALVQEQKKR 286 
701A12_strawberry                   DGGNRWLIDWRDFFPYLRCILNKTLETKIQRLHSRRKPVMTALINEQKKR 284 
701B1_moss                          SA--VINVDWRDFFPALRWIPNRSVEDLVRTVDFKRNSIMKGLIRAQRMR 283 
                                            ****:*. *  : *: .:  :      *   * .*:  :    
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701A6_RICE                          IVRGEAKT-CYLDFLLAEN---TLTDEQLMMLVWEALIEAADTTLVTTEW 323 
701A7_rice                          IVRGEAKI-CYLDFLLAEN---TLTDEQLTMLVWEELIEAADTTLVATEW 334 
701A19_RICE_                        IVRGEART-CYLDFLLAEN---TLTDEQLMMLVWEALIEAADTTLVTTEW 322 
701A13_Hordeum                      IANGEARA-SYLDFLLAEK---ALTDEQLMMLVWEAVIEAADTTLVTTEW 299 
CYP701_Zea                          IARGETRI-SYLDFLLAEN---TLTDEQLLMLVWEAVIEAADTTLVTTEW 326 
701A8_rice                          IARGEARA-SYIDFLLEAERSAQLTDDQLMLLLSESILAAADTVLVTTEW 328 
701A9_rice                          IARGEARI-SYIDFLLEAKNSTQLTDHQLMLLLAESIAAAVDTVLVTTEW 323 
701A5_Stevia_                       IASGEKLN-SYIDYLLSEA-QT-LTDQQLLMSLWEPIIESSDTTMVTTEW 334 
CYP701_tomato_CU914524.3_Solan      IISGEELN-SYIDYLLSEA-NT-LTEKQILMLLWEAIIETSDTTLVSTEW 334 
701A20_PAPAYA                       VDSGENATGRYLDFLLSEE-GKSLTNEQLLILLWETIVAASDTTLVTTEW 322 
701A21_PAPAYA                       TGSGEDVVGCYLDVLLSE--GRSLTNEQIVILLWETIAEASDTTLVTTEW 322 
701A3_Arab_                         NGS-ESDDDCYLNFLMSE--AKTLTKEQIAILVWETIIETADTTLVTTEW 327 
701A18_COTTON_                      IDAGEEVN-CYLDYLLSE--AKTLTMDHLAMLLWETIIETADTTLVTTEW 322 
701A10_PEA_Pisum_sativum__pea_      LTSGKELD-CYYDYLVSE--AKEVTEEQMIMLLWEPIIETSDTTLVTTEW 316 
701A17_M.truncatula_                LASGKEVN-CFYDYLISE--AKEVSEEQMTMLLWEPIIETSDTTLVTTEW 319 
701A16_soybean                      MASGKEVN-RYFDYLVSE--AKELTEDQNSMLIWETIIETSDTTLVTTEW 318 
701A2_pumpkin                       IAAGEDLN-CYSEFLLSEA-KS-LTEEQISMLLWEIIIETSDTTLVVTEW 326 
701A1_pumpkin                       IAAGEETN-CYADFLLSEA-KT-LTEHQIAMLLWETIIETSDTTLVVTEW 288 
701A23_Vitis_                       IGSGEEKN-XYIDFLLSEA-TT-LTEKQIAMLIWETIIEISDTTLVTSEW 328 
701A11_POPLAR                       IASGEEIN-CYIDYLLSEG-KTTLTEKQIGMLVWETIIETSDTTMVTTEW 334 
701A12_strawberry                   IASGEEIN-CYMDFLLSEG-RT-LTMDQITMLVWETVIETSDTIMVTTEW 331 
701B1_moss                          LANLKEPPRCYADIALTEA--THLTEKQLEMSLWEPIIESADTTLVTSEW 331 
                                        :     : :  :       :: .:  : : * :    ** :* :** 
 
701A6_RICE                          AMYELAKNPDKQERLYQEIREVCGDE-TVTEEHLPRLPYLNAVFHETLRR 372 
701A7_rice                          AMYELAKNPDKQERLYQEIREVCGDE-TVTEEHLPRLPYLNAVFHETLRR 383 
701A19_RICE_                        AMYELAKNPDKQERLYQEIREVCGDE-AVTEEHLPWLPYLNAVFQETLRR 371 
701A13_Hordeum                      AMYELAKNPEKQDRLYQEIREVCGDE-TVTEDHVPRLPYLSAVFHETLRL 348 
CYP701_Zea                          AMYEIAKHPEKQEYLYQEIQKVCGNK-TVTEDHLPELPYLNAVFHETMRR 375 
701A8_rice                          TMYEIAKNPDKQELLYQEIREACGGE-AVTEDDLPRLPYLNAVFHETLRL 377 
701A9_rice                          AMYELAKNPDKQEWLYREIREVCGGK-AVTEEDLPRLPYLDAVLHETLRL 372 
701A5_Stevia_                       AMYELAKNPKLQDRLYRDIKSVCGSE-KITEEHLSQLPYITAIFHETLRR 383 
CYP701_tomato_CU914524.3_Solan      AMYELAK----EQ-LFLEIQNVCGSN-KITEEKLCQLPYLCAVFHETLRK 378 
701A20_PAPAYA                       AMYELSKDKTRQELLYKELQSVCGIE-KIKEEQLTQLPYLNGVFHETLRK 371 
701A21_PAPAYA                       AMYEISKDNTRQEVLYEELQSVCGIE-KIKEEQLSQLPYLNGVFHETLRK 371 
701A3_Arab_                         AIYELAKHPSVQDRLCKEIQNVCGGE-KFKEEQLSQVPYLNGVFHETLRK 376 
701A18_COTTON_                      AIYQLAKDTTRQDRLYHELQKVCSSN-KVKEENFSQIRYLDAVFHETLRK 371 
701A10_PEA_Pisum_sativum__pea_      AMYELAKDKNRQDRLYEELLNVCGHE-KVTDEELSKLPYLGAVFHETLRK 365 
701A17_M.truncatula_                AMYELAKDKNRQDRLYEEILNVCGHE-KVTDDQLSKLPYLGAVFHETLRK 368 
701A16_soybean                      AMYELAKDKTRQDRLYEELQYVCGHE-NVIEDQLSKLPYLGAVFHETLRK 367 
701A2_pumpkin                       AMYELAQNPKRQERLYQHIQSVCGSA-KITEENLSQLPYLTAVFHETLRK 375 
701A1_pumpkin                       AMYELAKNPERQDYLYQHIQSVCGSE-KLTEDRLSKLPYLTAVFHETLRK 337 
701A23_Vitis_                       AMYELAKDPNRQEILYREIRKFCGSN-KVTEENLSKLPYLNSVFHETLRK 377 
701A11_POPLAR                       AMYELAKNPKCQDRLYHEIQNVCGSE-KLKEEHLSQLPYLNAVFHETIRK 383 
701A12_strawberry                   AMYEIAKNPKQQDRLYQEIQKVCGSE-MVSEEHLSQLPYLTAVFHETLRK 380 
701B1_moss                          AMYEIAKNPDCQDRLYREIVSVAGTERMVTEDDLPNMPYLGAIIKETLRK 381 
                                    ::*::::    :: *  .:   ..    . :: .  : *: .:::**:*  
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701A6_RICE                          HSPVPLIPPRFVHEDTKLAGYDVPAGTEMVINLYGCNMNRKEWESPEEWV 422 
701A7_rice                          HSPVPLIPPRFVHEDTKLAGYDVPAGTEMVINLYGCNMNKKEWESPEEWV 433 
701A19_RICE_                        HSPVPLIPPRFVNEDTMLAGYDVPAGTEMVINLYGCNMNKKEWESPEEWA 421 
701A13_Hordeum                      HSPVPLVPPRFVHETTKLAGYDVPAGTEIVINLYGCNMNKKDWEEPEEWR 398 
CYP701_Zea                          HSPVPLVPPRLVHENTNLAGYEVPAGTEIIINLYGCNMNKNDWAEPEEWK 425 
701A8_rice                          HSPVPVLPPRFVHDDTTLAGYDIAAGTQMMINVYACHMDEKVWESPGEWS 427 
701A9_rice                          HSPVPVLPTRFVHDDTTLAGYDVPAGTQVMINVFGCHMDEEAWESPGEWS 422 
701A5_Stevia_                       HSPVPIIPLRHVHEDTVLGGYHVPAGTELAVNIYGCNMDKNVWENPEEWN 433 
CYP701_tomato_CU914524.3_Solan      YSPAPIVPLRYVHEDTQVGGYRIPKGTEIAINIYGCNRDKNVWESPEEWK 428 
701A20_PAPAYA                       HSPAPLVPIRYVHEDTQLRGYYIPSGIEIMINIYGCHMNKNQWERPEQWM 421 
701A21_PAPAYA                       HNPAPLVPLRYVHEDTQLGGYYIPSGCEIAINIYGCNMNKRQWESPEKWI 421 
701A3_Arab_                         YSPAPLVPIRYAHEDTQIGGYHVPAGSEIAINIYGCNMDKKRWERPEDWW 426 
701A18_COTTON_                      HSPAPLVPVRYVHEDTQIGGYHIPSGSEIAVNIYGCNMDKNYWENPEEWN 421 
701A10_PEA_Pisum_sativum__pea_      HSPVPIVPLRYVDEDTELGGYHIPAGSEIAINIYGCNMDSNLWENPDQWI 415 
701A17_M.truncatula_                HSPVPIVPLRYVHEDTELGGYHIPAGSEIAINIYGCNMDSDKWENPQEWI 418 
701A16_soybean                      HSPAPIVPLRYAHEDTKLGGYHIPAGSEIAINIYGCNMDNNLWENPNEWM 417 
701A2_pumpkin                       YSPVSIVPLRYAHEDTQLGGYFIPAGSEVAVNIYACNMDKKQWESPEEWK 425 
701A1_pumpkin                       HSPVPIVPLRYVHEDAQLGGSLFLQGVKIAVNIYACNMDKXRWESPEEAK 387 
701A23_Vitis_                       YSPAPIVPVRYAHEDTQLGGYHIPAGSQIAINIYGCNMNKKQWENPEEWK 427 
701A11_POPLAR                       YSPAPIIPLRYAHEDTQIGGYYVPAGSEIAINIYGCNMDKKRWENPEEWK 433 
701A12_strawberry                   HSPAALVPLRYAHEDTQLGGYYIPAGTEIAINIYGCNMNKHQWESPDEWK 430 
701B1_moss                          YTPVPLIPSRFVEEDITLGGYDIPKGYQILVNLFAIANDPAVWSNPEKWD 431 
                                    :.*..::* * ..:   : *  .  * :: :*::.   :   *  * .   
 
701A6_RICE                          PERFAG-GRLEV-ADMYKTMAFGAGRRACAGSLQATHIACAAVARFVQEF 470 
701A7_rice                          PERFTG-GRLEV-ADMYKTMAFGAGRRACAGSLQVMHIACTAIARFVQEF 481 
701A19_RICE_                        PERFAG-GRFKV-ADMYKTMAFGAGRRVCAGSLQATHIACAAIARFVQEF 469 
701A13_Hordeum                      PERFMD-GRFEA-ADMYKTMAFGAGRRSCAGSLQATSISCAAIARFVQDF 446 
CYP701_Zea                          PERFLD-GRFEA-VDMHKTMAFGAGRRACAGSMQAMNISCTAIGRFVQEF 473 
701A8_rice                          PERFLG-EGFEV-ADRYKTMAFGAGRRTCAGSLQAMNIACVAVARLVQEL 475 
701A9_rice                          PERFLG-EGFKL-ADRYKTLAFGAGRRTCAGSQQAVSIACVAIARFVQEL 470 
701A5_Stevia_                       PERFMK--ENET-IDFQKTMAFGGGKRVCAGSLQALLTASIGIGRMVQEF 480 
CYP701_tomato_CU914524.3_Solan      PERFLN-GKYDP-MELQKTMAFGAGKRVCAGAQQAMTISCTAIARLIQEF 476 
701A20_PAPAYA                       PERFLD-EKYNI-SDLQKTLAFGAGRRICAGALQANLISCVAIGKFVQEF 469 
701A21_PAPAYA                       PERFLD-EKFNI-IDLQKTMAFGAGRRVCAGALQASLIASTAIGRLVQEF 469 
701A3_Arab_                         PERFLDDGKYET-SDLHKTMAFGAGKRVCAGALQASLMAGIAIGRLVQEF 475 
701A18_COTTON_                      PERFLD-EKYDP-LDLQKTMAFGAGKRACAGSLQAMLLACGAIGRLVQEF 469 
701A10_PEA_Pisum_sativum__pea_      PERFLD-EKYAQ-ADLYKTMAFGGGKRVCAGSLQAMLIACTAIGRLVQEF 463 
701A17_M.truncatula_                PERFLD-EKYDS-SDLYKTMAFGGGKRICAGSLQAMLIACTXIGRFVQEF 466 
701A16_soybean                      PERFLD-EKYDH-MDLYKTMAFGAGKRVCAGSLQAMLIACTAIGRLVQQF 465 
701A2_pumpkin                       PERFLD-ESYDP-MDLYKTMAFGGGKRVCAGAPKAMLIACTTLGRLVQGF 473 
701A1_pumpkin                       PERFLD-EKYDP-MVLNKTMAFGGGKRVCAGALKAMLIACTSIGRLXQEF 435 
701A23_Vitis_                       PERFLD-EKYDL-MDLHKTMAFGGGKRVCAGALQAMLIACTSIGRFVQEF 475 
701A11_POPLAR                       PERFLD-GKYDP-MDLHKTMAFGAGKRSCAGALQASLIASATIGKVAQEF 481 
701A12_strawberry                   PERFLD-PKYDP-MDLYKTMAFGAGKRVCVGSLQGMLIACPTIGRLVQEF 478 
701B1_moss                          PERMLANKKVDMGFRDFSLMPFGAGKRMCAGITQAMFIIPMNVAALVQHC 481 
                                    ***:             . :.**.*:* *.*  :        :. . *   
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701A6_RICE                          GWRLREGDEEKV-----DTVQLTAYKLHPLHVHLTRRGRM--- 505 
701A7_rice                          GWRLTEGDEEKV-----DTVQFTAYKLHPLHVHLTPRGRM--- 516 
701A19_RICE_                        GWRLREGDEEKV-----DTVQLTAYKLHPLHVHLTPRGRM--- 504 
701A13_Hordeum                      AWRLKEGDEDNV-----DTVQLTSYKLHPLYVYLLPRGRK--- 481 
CYP701_Zea                          AWRLEEGDEDKV-----DTIQLTTNRLYPLHVYLAPRGRK--- 508 
701A8_rice                          EWRLREGDGDKE-----DTMQFTALKLDPLHVHLKPRGRM--- 510 
701A9_rice                          QWTLREGDGDKE-----DTMQYTALKLHPLHVHLKPRG----- 503 
701A5_Stevia_                       EWKLKDMTQEEV-----NTIGLTTQMLRPLRAIIKPRI----- 513 
CYP701_tomato_CU914524.3_Solan      EWSLKEGEEKNV-----ATMGLTTHKLHPMLAHIKPRN----- 509 
701A20_PAPAYA                       EWSLKDGEKEEV-----NTHSISSHKLHPLHAIIKPRG----- 502 
701A21_PAPAYA                       EWSLKDEEKEDV-----NTLGLTSQKLHPLHAIIKPRD----- 502 
701A3_Arab_                         EWKLRDGEEENV-----DTYGLTSQKLYPLMAIINPRRS---- 509 
701A18_COTTON_                      EWQLKDGEEEKV-----DTVGLTSQKLHPLHAVLKPRN----- 502 
701A10_PEA_Pisum_sativum__pea_      EWELGHGEEENV-----DTMGLTTHRLHPLQVKLKPRNRIY-- 499 
701A17_M.truncatula_                EWEL--------------------------------------- 470 
701A16_soybean                      EWELGQGEEENV-----DTMGLTTHRLHPLLVKLKPRIK---- 499 
701A2_pumpkin                       TWKLREGEEDKV-----DTLGLTARKLQPLHIVAKPRIN---- 507 
701A1_pumpkin                       XWKLGEGEEDKX-----DTLGLTARKXQPLHVIVKPR------ 467 
701A23_Vitis_                       EWKLMGGEEENV-----DTVALTSQKLHPMQAIIKARE----- 508 
701A11_POPLAR                       EWRLKDGEEEHV-----DTVGLTTRKLQPLHVMIKTRNV---- 515 
701A12_strawberry                   EWKLRAGEEENV-----DTVGLTTHKRDPMHAILKPRS----- 511 
701B1_moss                          EWRLSPQEISNINNKIEDVVYLTTHKLSPLSCEATPRISHRLP 524 
                                     * *                                        
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Supplementary Figure 4 
Alignment of CYP88 sequences taken from the Cytochrome P450 website. Conservation in SRS1-6 
regions is highlighted in yellow with Arabidopsis CYP88A3 as the 100% control. 
 
 
88A13_M.truncatula_      -----------------------MGLLDYSQWLILVAALLGGYAFVFG--FLRRLNEWYY 35 
88A14_M.truncatula_      -----------------------MVLLDYSQWLILVAALLGGYAFVFG--FLRRLNEWYY 35 
88A20_papaya             ----------------------------MDLVFLIFGVIVCAYVLVFG--IVKRANEWYY 30 
88A21_papaya             -------------------------MQYLNLLLLIFGGIVCGYVVVFG--LVRRVNEWYY 33 
88D1_M.truncatula        --------------------------MELQWFWMFAATLLACYIFVSK--VMRNLNGWYY 32 
88D2_M.truncatula        --------------------------MEFQWFWMSVSTMLAIFLYILVSKVVRNLNEWYY 34 
88D3_M.truncatula        --------------------------MEMQWVYICTAALFACYVFVNK--FLRRFNGWYY 32 
84D6_licorice            --------------------------MEVHWVCMSAATLLVCYIFGSK--FVRNLNGWYY 32 
84D4_lotus               --------------------------MELYWAWVCAATLATCYVLR-------RLNGWYY 27 
84D5_lotus               --------------------------MELYWAWVSAATLATCYVFVDI--FLRRLNGWYY 32 
88A1_Zea_                MLGVGMAAAVLLGAVALLLADAAARRAHWWYREAAEAVLVGAVALVVVDAAARRAHGWYR 60 
88A5_rice                ------------------------MAAAWAAGDLWVLAAAVVAGVVLVDAVVRRAHDWVR 36 
88A15_Hordeum_           ---------------------------MGEGAWWAVAAVVAALAVVALDAAVRAAHAWYW 33 
88A6_pea                 --------------------------MILEMGSMWVVLMAIGGALLVLRSILKNVNWWLY 34 
88A11_soybean            ----------------------------MCSMWMWVVLVAIAGALLVLRSILKNVNWWLY 32 
88A7_pea                 ------------------------------MASLWFIFGAIAGALLVLRSLLKNVNWFLY 30 
88A8_poplar              ----------------------------MGLGSIWVVLVVIFCGLGVGQWILKRVNWWLY 32 
88A9_poplar              ----------------------------MESGSIWVVLAVIFGGLGVGKWILKKVNWWLY 32 
88A23_vitis              ----------------------------MGLASSWVLYTAIFAGALALRWVLLRVNKWVY 32 
88A24_vitis              ----------------------------MELGMIWVAFGAILGGVLGVKWVLRRANSWVY 32 
88A3_Arab                --------------------------MAETTSWIPVWFPLMVLGCFGLNWLVRKVNVWLY 34 
88A4__Arab               ---------------------------MTETGLILMWFPLIILGLFVLKWVLKRVNVWIY 33 
88A2_pumpkin             ------------------------MESTWAVAAVVTAVVAVATVFSVLKWAAKSLNEWIY 36 
88A17_papaya             --------------------MASISAKIDEVSSIWMTALCIVVGLICLQWLMKRANWWLY 40 
88A18_papaya             --------------------MEFASTSKAEMGSILMAALCMVVGLVSLRWLLKSVNEWMH 40 
88A19_papaya             ---------------------------MDEFGSVWSTMICMVVGLVGLKWLLTRANWWLY 33 
88A12_Ginkgo_            --------------------------------MASIFVPVCVSVAVITITCLKKFNGWRY 28 
88E1_Selaginella         -------------------------------MNLKWAIAIATVAAATFFELLRNFNRFWY 29 
88B1_tomato              ----------------------------MDFYNLALFFIALILGIFTFYAILMRINGWYY 32 
88C1_petunia             -----------------------------MEYDSMFLYTALAVGILTIWSILKNGNGWFY 31 
                                                                                : :   
 
88A13_M.truncatula_      VGRLGK-S-QNLPPGDMGWPFFGNMPTFAKYAK-SDPDSLIYN-LISRYGRTGMYRTHLF 91 
88A14_M.truncatula_      VGRLGK-S-QNLPPGDMGWPFFGNMPTFLKAFKSADPDSFINN-LVSRYGKTGMYRTHLF 92 
88A20_papaya             VGRLGK-KKQLLPPGDMGWPLLGNLRAFIKAFKSQTPDNFIYE-LVKRYGRTGIYKTYLF 88 
88A21_papaya             VRRLGK-KKQLLPPGDMGWPLLGNMPSFIKTFKSQTPDNFIYD-LVTRYGRTGIYKTYVF 91 
88D1_M.truncatula        DLIFKN-KQYPLPPGDMGWPLIGNLWSFFKYFYSGRGEMFINN-IIFKFGRTGIYKTHLY 90 
88D2_M.truncatula        DIKFRN-KQFPLPPGDMGWPLIGNLWPFFKYFSSGRRDIFINN-IIRRYGQSGIYKTHLY 92 
88D3_M.truncatula        HLKLRN-KEYPLPPGDMGWPLIGNLLSFNKNFSSGQPDSFTTN-LILKYGRDGIYKTHVY 90 
84D6_licorice            DVKLRR-KEHPLPPGDMGWPLIGDLLSFIKDFSSGHPDSFINN-LVLKYGRSGIYKTHLF 90 
84D4_lotus               DVKLRK-KQYPLPPGDMGWPLIGNLIPFYKDFSSGRPNSFINN-LLLKYGEGGIYKTHLF 85 
84D5_lotus               DLKLCK-KQHPLPPGDMGWPLIGNLISFYKDFSSGHPNSFTNN-LLLKYGQSGMYKTHLF 90 
88A1_Zea_                EAALGAARRARLPPGEMGWPLVGGMWAFLRAFKSGKPDAFIAS-FVRRFGRTGVYRSFMF 119 
88A5_rice                VAALGAERRSRLPPGEMGWPMVGSMWAFLRAFKSGNPDAFIAS-FIRRFGRTGVYRTFMF 95 
88A15_Hordeum_           TASLGAGRRGRLPPGDMGWPLVGGMWAFLRAFKSGRPDSFIDS-FARRFGRAGLYRAFMF 92 
88A6_pea                 ESKLGV-KQYSLPPGDMGWPFIGNMWSFLRAFKSKDPDSFISS-IVSRYGSSGIYKALMF 92 
88A11_soybean            ESKLGV-KQYSLPPGDMGWPFIGNMWSFPSAFKSKDPDSFISS-FVSRFGRTGMYKTMMF 90 
88A7_pea                 EAKLGD-KQYSLPPGDMGWPIIGNMWSFLRAFKSSKPDSFMDS-IVKRFGNTGIYKVFMF 88 
88A8_poplar              EAKLGA-KKDSLPPGDLGWPFIGNMWSFLTAFKSSDPDSFIRS-FVNRYGHTGIYKAFMF 90 
88A9_poplar              EAQLGE-KQYSLPPGDLGWPFIGNMWSFLRAFKSSDPDSFMRT-FINKYGDNGIYKAFMF 90 
88A23_vitis              EGRLKG-KSYHLPPGDLGWPLIGNMWTFLRAFKTKNPDSFISN-IVERYGKGGIYKTFMF 90 
88A24_vitis              EVKLGE-KRYSLPPGDLGWPLIGNMWSFLRAFKSTDPDSFISS-FITRFGQTGMYKVLMF 90 
88A3_Arab                ESSLGE-NRHYLPPGDLGWPFIGNMLSFLRAFKTSDPDSFTRT-LIKRYGPKGIYKAHMF 92 
88A4__Arab               VSKLGE-KKHYLPPGDLGWPVIGNMWSFLRAFKTSDPESFIQS-YITRYGRTGIYKAHMF 91 
88A2_pumpkin             EAKLGD-RRLALPPGDLGWPLIGNMLGFLRAFKSKNPETFIDG-YVSRYGKTGVYKVHLF 94 
88A17_papaya             ESKLGD-KQYALPPGDMGWPLIGTMWTFLRDMKSSNPDSFINN-LVQRYGRTGLYKTFMF 98 
88A18_papaya             ESKLGH-KRCSLPPGDMGWPLIGTILTFLRDMKSSDPDAFINNNFVKRCGPTGLYKTFMF 99 
88A19_papaya             VSKLGD-KQYSLPPGDMGLPLIGSMWTFLRYFKTRRPDSFIGS-FIKRYGRTGLYKTVLF 91 
88A12_Ginkgo_            ECGLSS--KKPLPPGDMGWPLLGNMLSFLIAFKFNRPNSFVSA-FVSRFGRTGLYKPFMF 85 
88E1_Selaginella         EPKLKP-GQAPLPPGSLGWPIFGNMASFLRAFKSHNPDSFITK-YLHKYDRTGVYKAFLF 87 
88B1_tomato              AIKFCS-NKYNIPNGYMGLPYFGNTLSYFKASMCGDPKSFIDF-FATRFGEGGMYRAYIF 90 
88C1_petunia             TFKFSS-NKCRLPPGDMGWPFFGNMLHFVKCLSNYDLASFVSY-FVTRFGKGGLYKAYMF 89 
                            :       :* * :* * .*    :           :       : .  *:*:  :: 
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88A13_M.truncatula_      GYPTVIVCSPETCRNVLKDEEHLKPGYPASAMALAGKKSFHGISSAEHKRLRKVTTSP-- 149 
88A14_M.truncatula_      GSPSIIVCTPETCRKVLTDEENLKVGYPHSTMVLTGKRSFHGISNSEHKRLRRLITSP-- 150 
88A20_papaya             GSPSIIVSIPETCRKVLGDDQHFALGYPASTKQLTGKRSFHSVSHAEHKRLRKLTSSP-- 146 
88A21_papaya             GSPSIIVSIPETCRKVLADDEHFALGYPASTKQLTGKRSFHSISHAEHKRLRKLTTSP-- 149 
88D1_M.truncatula        GSPSIIVIAPAICKKVLIDEVTFKIGYPKSALELGDSK----ILHKERGRFKQLVSSP-- 144 
88D2_M.truncatula        GNPSIIVIAPAMCKKVLNDEVTFKLGYPKAITVLAYNR----VLNNEHGRLKRLVTAP-- 146 
88D3_M.truncatula        GNPSIIICDPEMCKRVLLDDVNFKIGYPKSIQELTKCRPMIDVSNANHKHFRRLITAP-- 148 
84D6_licorice            GNPSIIVCEPQMCRRVLTDDVNFKLGYPKSIKELARCRPMIDVSNAEHRLFRRLITSP-- 148 
84D4_lotus               GNPSIIVCEPEICMRVLTDDVNFRVGYPTTIKELIRLK---HISRAEHKQYRRLVNTLPI 142 
84D5_lotus               GKPSIIVCEAEICRRVLTDDVNFKFAYPESLRQLIPVQ---SISRAEHRQFRRLINTP-- 145 
88A1_Zea_                SSPTVLVTTAEGCKQVLMDDDAFVTGWPKATVALVGPRSFVAMPYDEHRRIRKLTAAP-- 177 
88A5_rice                SSPTILAVTPEACKQVLMDDEGFVTGWPKATVTLIGPKSFVNMSYDDHRRIRKLTAAP-- 153 
88A15_Hordeum_           SSPTIMATTPEACKQVLMDDDAFVTGWPKATVALIGPKSFVNMGYDEHRRLRKLTAAP-- 150 
88A6_pea                 GNPSVIVTTPEGCKRVLTDDEKFTTGWPQSTIELIGKNSFIAMTYEEHKRLRRLTSSS-- 150 
88A11_soybean            GNPSIIVTTPEICKRVLTDDDKFTPGWPQSTIELIGKRSFISMSYEEHKRLRRLTSSS-- 148 
88A7_pea                 GFPSVIVTSPEACKKVLTDDENFEPGWPQSTVELIGEKSFIKMPFEEHRRLRRLTSAS-- 146 
88A8_poplar              GNPSVLVTTPEGCRRLLTDDNAFKPGWPLATLKLIGEKSFIDIPYEEHKRLRRLTSAS-- 148 
88A9_poplar              GNPSVFVTTPEACRRVLSNDDAFKPGWPISTLKLIGRKSFIDISYEEHKRLRRLTSAP-- 148 
88A23_vitis              GNPSILVTSPEGCRKVLTDDDNFKPGWPTSTEELIGKKSFVSISYEEHKRLRRLTSAP-- 148 
88A24_vitis              GNPSIIVTIPEACKRVLTDDQNFKPGWPTSTMELIGRKSFIGITNEEHKRLRRLTATP-- 148 
88A3_Arab                GNPSIIVTTSDTCRRVLTDDDAFKPGWPTSTMELIGRKSFVGISFEEHKRLRRLTAAP-- 150 
88A4__Arab               GYPCVLVTTPETCRRVLTDDDAFHIGWPKSTMKLIGRKSFVGISFEEHKRLRRLTSAP-- 149 
88A2_pumpkin             GNPSVVVTTPETCRKVLTDDEAFQPGWPRAAVELIGEKSFIQMPQEEHKRLRRLTSAP-- 152 
88A17_papaya             GQPSVIATTPETLKRVLTDDDAFTSGWPKATVELMGKKSFVSISYEDHKRLRKLTTAP-- 156 
88A18_papaya             GHPSVIVTTPEAMKRVLTDDEAFVSAWPKATLELTGKKSFVGISYDEHKRLCKLTSAP-- 157 
88A19_papaya             GHPCVLATAPETLKKVLTDDDAFQSGWPKATIELMGKKSFAAISYEDHKRLRKLTATP-- 149 
88A12_Ginkgo_            GSPTILATTPETCKQVLMDDAHFVPGWPVSTVQLMGRKSFVALSHEDHDRLRKLTAPS-- 143 
88E1_Selaginella         WQPTVLATTPETCKVVLSRDSLFETGWPSSTRRLIGTRSFAGVTGEEHLKLRRLTEPA-- 145 
88B1_tomato              GKPTIMVTKPEIIRKVLMDEEYLERGLPNYMKKLIG----LTTSIEEDKYFRRLTAP--- 143 
88C1_petunia             GKPTILVTSPELCRKVVMDDENFDLGFPQYILELLRKEPIGGTTNQEDKLARRLTTP--- 146 
                           * :.   .     ::  :  :  . *     *            :     ::  .    
 
88A13_M.truncatula_      ING-HELYNYIGLIEDIVVKNLEDSSKTN--TPVEFLKEAKKFTFDVITSVFFS-SDRE- 204 
88A14_M.truncatula_      INGDEALSTYISLIEDSAVKHLEELSKMN--TPCEFLKEMRKFAFEVITTIFIS-SDRD- 206 
88A20_papaya             ISGHTALSTYIPCMEDIAMTSLDEWASMQ--RPIEFLNEMRKAAFKVITHIWLG-S-HD- 201 
88A21_papaya             INGHNALGMYVPYIEDIVVSSLDEWASMH--CPIEFLSEMRKVAFKVITYIFLG-S-HN- 204 
88D1_M.truncatula        INGHNVLEMYLERIEDIVINKLEELSSMK--HPVEFLTEMKKASFEFVIHIFFD-SCDQ- 200 
88D2_M.truncatula        IAGNNVSTMYLERIEDIVINKLEELSSMK--HPVEFLKEMRKISFNFIFQIFTG-SCDQ- 202 
88D3_M.truncatula        MVGHKVLDMYLERLEDIAINSLEELSSMK--HPIELLKEMKKVSFKSIIHVFMG-TSN-- 203 
84D6_licorice            IVGHKALAMYLERLEEIVINSLEELSSMK--HPVELLKEMKKVSFKAIVHVFMG-SSN-- 203 
84D4_lotus               LDHQALATLYLERIENIVTNSLEELSSMK--HPVELLKEMKKVTFKVFIHILMG-SSIH- 198 
84D5_lotus               IMNHQALAVYLERIENIMINSLEELSSMK--HPVELLKEMKKVTFKVIIDILMG-TSIP- 201 
88A1_Zea_                INGFDALTGYLPFIDRTVTSSLRAWADHG--GSVEFLTELRRMTFKIIVQIFLG-GADQA 234 
88A5_rice                INGFDALTTYLSFIDQTVVASLRRWSSPES-GQVEFLTELRRMTFKIIVQIFMS-GADDA 211 
88A15_Hordeum_           INGFDALTSYLGFIDDTVVTTLRGWSERGGDGHFEFLTELRRMTFRIIVQIFMG-GADER 209 
88A6_pea                 INGMEALSLYLKYIEENVIISLEKWSNMG---QIEFLTEIRKLTFKIIMHIFLS-SESEP 206 
88A11_soybean            INGMEALSLYLTYIEKNVKSSLEKWANMG---QIEFLTEIRKLTFKIIMHIFLS-SESEH 204 
88A7_pea                 INGYEALSVYLKYIEEIVISSLEKWTQMG---EIEFLTQMRKLTFKIIIHIFLG-SESEP 202 
88A8_poplar              VNGHEALSTYIPYIEQNVIAELEKWTTMG---QIEFLTKMRKLTFRIIIYIFLS-KTSER 204 
88A9_poplar              VNGHEALSVYIPYIEENVIAMLEKWTTMG---KIEFLTQVRKLTFKIIMYIFLS-SESEV 204 
88A23_vitis              VNGHEALSLYIPYIEKNVISDLEKWSKMG---NIEFLTGVRKLTFKIIMYIFLS-AESGD 204 
88A24_vitis              VNGHEALSIYMQYIEDNVISALNKWAAMG---EFEFLTALRKLTFKIIMYIFLS-SESEH 204 
88A3_Arab                VNGHEALSTYIPYIEENVITVLDKWTKMG---EFEFLTHLRKLTFRIIMYIFLS-SESEN 206 
88A4__Arab               VNGPEALSVYIQFIEETVNTDLEKWSKMG---EIEFLSHLRKLTFKVIMYIFLS-SESEH 205 
88A2_pumpkin             VNGFEALSNYIPYIEKNVLESLEKWSKMG---PIEFLTQLRKLTFTVIMYIFLS-SESEP 208 
88A17_papaya             INGHDALCLYLEYIEEIAVNALEELSKMG---EVQLLTQLRKLTFRIIMRIFLS-EVSEA 212 
88A18_papaya             INGHDALSGYLKFIEEDAVSTLEKLSNMG---EIKFLTELRKLSFKIIMGIFLS-EESEP 213 
88A19_papaya             IKGHDALSVYLEYIEEITKTNLEKWIDMG---PIEFLTELRKLTFKIIVHICLS-EESEP 205 
88A12_Ginkgo_            INGHEALSNYLGWIEQRVVSAYEDWANQD---RIVLLNELKKVTFDIISYIFLS-YESKT 199 
88E1_Selaginella         LSNPKALEDYIPRMSSNIKSCLEEWSCQER---TLLLREMRKYAFRTIHDILFS-KDSGL 201 
88B1_tomato              VKSHGLLSDYFDYIDKTVSSTLEKYATTE--EPVEFLHKMHKLTFEVFMRLLIG--DEVN 199 
88C1_petunia             IKSHGLVSFFFDFLSENVKTSFEKWSASE--KPIELLAEMKKPTFAVLMRVLLGGEELVA 204 
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88A13_M.truncatula_      HADLALVEHLYIDLLRGMRSQSINLPGFPFYKALKARKKLVKLLKGLVDHKRRNNNN-EK 263 
88A14_M.truncatula_      HVDLGLVENLYIDLLKGMKSLAINLTGFAFHKALKARKKLMKLLQALVDQKRRNNN--KV 264 
88A20_papaya             DSTRKLMEKYYIDFSCGLKAVAINIPGFAFHKALKARKKLVEILQGVLDERKRLKNE-DW 260 
88A21_papaya             DSIRKLMEKYYVDFNYGLKAAAINIPGFAFHKALKAREKLVEILQGVLEERKGLKNE-DW 263 
88D1_M.truncatula        DTVNKIGDLFNVMSIALLSFMPINVPGFAYNKALKARMEFVKIIENIICGRRMAIKN-GQ 259 
88D2_M.truncatula        GTINKISDLFDVMGSALFSLMPINVPGFAFNKALKARKKFAKIVQNIIDERRMMAKE-RQ 261 
88D3_M.truncatula        QNIVKNIGSSFTDLSKGMYSIPINAPGFTFHKALKARKKIAKSLQPVVDERRLIIKN-GQ 262 
84D6_licorice            QDIIKKIGSSFTDLYNGMFSIPINVPGFTFHKALEARKKLAKIVQPVVDERRLMIEN-GP 262 
84D4_lotus               HMIIENMDTSFAELTNGILSAPINAPGFVFHKALKARKKLAKILQSVVDERRLRSKN-GQ 257 
84D5_lotus               HMITQNMESFFAELCNGMLSAPINAPGFVYHKALKARKKLAKTVQSVVDERRLKSKN-GQ 260 
88A1_Zea_                --TTRALERSYTELNYGMRAMAINLPGFAYRGALRARRRLVAVLQGVLDERRAARAKGVS 292 
88A5_rice                --TMEALERSYTDLNYGMRAMAINLPGFAYYRALRARRKLVSVLQGVLDGRRAAAAKGFK 269 
88A15_Hordeum_           --TAAELERTYTELNYGMRAMAIDLPGFAYHKAIRARRRLVAALQRVLDERRARGGKTAA 267 
88A6_pea                 --VMEALEKEYTILNHGVRAMQINVPGFAYYKALKARKNLVGIFQSIVDDRRNIRK---V 261 
88A11_soybean            --VMEALEREYTALNHGVR----------------------------------------- 221 
88A7_pea                 --VMEALEREYTVLNLGVRAMRINIPGFAFHKSLKARKNLVAIFQSIVDKRRNERRGKEP 260 
88A8_poplar              --VMEALEKEYTTLNYGIRAMAINLPGFAYYEALKARKKLVAIFQSIVDGRRNLKK--DD 260 
88A9_poplar              --VMEALEKDYTTLNYGVRAMAINLPGFAYYKALKARKRLVAIFQSIVDERRNLRK--NS 260 
88A23_vitis              --VMEALEKEYTILNYGVRALAINIPGFAFHKAFKARKNLVATLQATVDERRQRER---E 259 
88A24_vitis              --VMEALEREYTSLNYGVRSMAINLPGFAYHKALKARKNLVNIFQSIVNERRDRKK---G 259 
88A3_Arab                --VMDALEREYTALNYGVRAMAVNIPGFAYHRALKARKTLVAAFQSIVTERRNQRK---Q 261 
88A4__Arab               --VMDSLEREYTNLNYGVRAMGINLPGFAYHRALKARKKLVAAFQSIVTNRRNQRK---Q 260 
88A2_pumpkin             --VMEMLEKEYTRLNYGVRDMRINLPGFAYHKALKARKNLVAALKGIVTERRRQK---LD 263 
88A17_papaya             --VMDVLEKEYTALNYGIRAMAINIPGFTFHRSLKARKTLVAILKSVVNDRRNKMR---N 267 
88A18_papaya             --IMEVFEKEYCALNYGLRSLAINIPGFTYHRALKARKRLVALLQSIVTARRDKRK---N 268 
88A19_papaya             --IMNALEKEYTTLNAGLRAMAIDIPGFAYHKARKARKNIVAILQSVVNNRRNRRK---N 260 
88A12_Ginkgo_            GTKLASLEREYTSLNMGIRAMAINLPGTAYHKALKARKNLVAILQSVTEERRSSPD---P 256 
88E1_Selaginella         D--VEEVSSLYYEGNQGIRSLPINLPGTSYNRALKARKKLDVLLHRVLNKRRFSEK---- 255 
88B1_tomato              QELFDEMFEEITAVISGVHNLPINLPGFAYHKGLKARKVLXEVFKKLIDERREAMK---D 256 
88C1_petunia             RELLDVIFKENNFRFAGLRSLPINIPGFAFHRAMKGRKEIIKVFERVINERKVLIA---K 261 
                                          .                                           
 
88A13_M.truncatula_      QQT--KKDLMELLME--ARDDEGEKLEDEDIIDLLLLFLLAGHESSAYGVLWTVINLTNH 319 
88A14_M.truncatula_      KKM--KKDMMDLLME--VKDEEGRMLEDEDIIDLLLVFLLAGHESSAHGILWTIIYLIDH 320 
88A20_papaya             EDR--KRGMVDLLLE--VEDENSVKLEDEDIIDLLLVFLLAGHESSAHAAMWALIYLHQH 316 
88A21_papaya             ENR--KRGMIDLLLE--VEDENGVKLEDEDIIDLLLVFLLAGHESSAHAAMWAIIYLNQH 319 
88D1_M.truncatula        IGE--NNNLLDIILE--TKDERGEKLEDKDIIDLLIAFLFGAHDSIATASMWSVMYLAQN 315 
88D2_M.truncatula        IGE--KKDLINILLE--MNDEAGEKLEDKDIIDLLIALLFGGHDSIAAGMMLTIMYLTEH 317 
88D3_M.truncatula        HVG-EKKDLMDILLE--IKDENGRKLEDQDISDLLIGLLFAGHESTATGIMWSVAHLTQH 319 
84D6_licorice            QEGSQRKDLIDILLE--VKDENGRKLEDEDISDLLIGLLFAGHESTATSLMWSITYLTQH 320 
84D4_lotus               EGK--DKVFLDNLLE--AKDENGRKRDDEYIVDVLIAQLFAGHETSATALMWTILYLTQH 313 
84D5_lotus               EGK--DKAFIDSVLE--VNDENGRKLEDGYIIDLLIAILFAGHETSATTMMWTIVYLTQH 316 
88A1_Zea_                ---GGGVDMMDRLIE--AQDERGRHLDDDEIIDVLVMYLNAGHESSGHITMWATVFLQEN 347 
88A5_rice                --RSGAMDMMDRLIE--AEDERGRRLADDEIVDVLIMYLNAGHESSGHITMWATVFLQEN 325 
88A15_Hordeum_           G-AAAPVDMMDRLIA--VEDEGGRRLQDDEIIDVLVMYLNAGHESSGHITMWATVFLQEN 324 
88A6_pea                 YSQKKAKDMMDSLID--VEDDNGRKLNDEDIIDIMLMYLNAGHESSGHITMWATYFLQKH 319 
88A11_soybean            -------AMMDALID--LEDDE-RKLSDEDIIDIMLMYLNAGHESSGHITMWATFFLQKH 271 
88A7_pea                 APGKKAKDMMDSLID--AVDENGRKLGDDEIIDIMLMYLNAGHESSGHITMWATYFLQRH 318 
88A8_poplar              VTNTKKKDMMDSLLD--VEDENGRKLTDEEVIDIMLMYLNAGHESSGHITTWATIFLQDH 318 
88A9_poplar              ARNAKKKDMMDSLLG--VEDENGRKLTDEEIIDVILMYLNAGHESSGHITTWATIFLQEH 318 
88A23_vitis              NSSAREKDMLDALLH--VEDENGRKLTDEEIIDLLIMYLNAGHESSGHVTMWATLLLQGH 317 
88A24_vitis              NSQTMKKDMMDALLD--IEDENGRKLSDEEIIDILVMYLNAGHESSAHVTMWATVKLQEN 317 
88A3_Arab                NILSNKKDMLDNLLN--VKDEDGKTLDDEEIIDVLLMYLNAGHESSGHTIMWATVFLQEH 319 
88A4__Arab               NISSNRKDMLDNLID--VKDENGRVLDDEEIIDLLLMYLNAGHESSGHLTMWATILMQEH 318 
88A2_pumpkin             KWAPKRKDMMDQLID--IVDENGRKLDDEEIIDILIMYLNAGHESSGHTMMWATILLNQH 321 
88A17_papaya             NIASKRKDMMDHLLD--IKDEKGNKLDDEDIIDILLMYLNAGHESSGHTMMWAVILMQEH 325 
88A18_papaya             NIASKAKDMMDHFLD--IEDENGDKLGDDYIIDILLMYLNAGHESSGHTMMWAAILMQEN 326 
88A19_papaya             NIPSKGKDMMDRLLD--VEDEKGDKLGDDDLIDIMLMYLNAGHESSGHTLMWAVILMQNH 318 
88A12_Ginkgo_            Q-AKSNKDVLNALLH--VKDENGSLLTDEEIIDLLVMYLNAGHESSAHITMWAIIFLVSH 313 
88E1_Selaginella         ---PEKTDTLSLLMD--ATDENGKHLDDKQIVDLLVMYLNAGHDSTAHLILWLLIFLLKH 310 
88B1_tomato              GKSMPKANIIDMLLSNNNQDYEANMLSDKKIIEILVLFSFAGFEPVALMSVKAIFHLQKH 316 
88C1_petunia             DKTRAKSNILDIMLS--TQDDDGKGLRDGNILKTLLWYTFSGYESVAKVATQTMMLLQNH 319 
                                  :. .:     *       *  : . ::    ...:. .         :  : 
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88A13_M.truncatula_      PHVFERAKKEQEEIMARRPSDQKGLTHTEIRQMKYLSQVIDEMLRKTSISFANFRQAKVD 379 
88A14_M.truncatula_      PHVFQRAKKEQEEIMETRPSTQKGLNLKEIKQMQYLSKVIDEMLRITTISFANFRRAKVD 380 
88A20_papaya             PDMLQKAKEEQEEVVKKRPSTQRGLNFDEIRQMRYTSKVIDETLRRTNVSFSNFRQAKED 376 
88A21_papaya             PDLLQKAHEEQEEVVKGRASTEKGLNLNEIRQMRYTSKVIDETLRRTSLSFSNFRQAKKD 379 
88D1_M.truncatula        PLCLKKAKEEQEGILKARSTSQKRLSIEEIKKMIYLSQVVDETIRHI-TIFSAFREAAID 374 
88D2_M.truncatula        PLCLKKAKEEQEEILKARPPSQKRLSIEEIQKMTYLSQVFDETLRIT-SVFATFREATTD 376 
88D3_M.truncatula        PHILQKAKEEQEEILKIRPASQKRLSLNEVKQMIYLSYVIDEMLRFANIAFSIFREATSD 379 
84D6_licorice            PHILKKAKEEQEEITRTRFSSQKQLSLKEIKQMVYLSQVIDETLRCANIAFATFREATAD 380 
84D4_lotus               PHILEKAKKEQEEIMKARVSSQGRLNLQEIKQMVYLSQVIDETLRCANIVFTTFREAISD 373 
84D5_lotus               PHILNKAKEEQEKIMKVRVSSQTRLNLQEIKQMVYLSQVIDETLRCANIVFSMFREATSD 376 
88A1_Zea_                PDMFARAKAEQEAIMRSIPSSQRGLTLRDFRKMEYLSQVIDETLRLVNISFVSFRQATRD 407 
88A5_rice                PDIFARAKAEQEEIMRSIPATQNGLTLRDFKKMHFLSKVVDETLRCVNISFVSFRQATRD 385 
88A15_Hordeum_           PEILAKAKAEQEAIMRSIPPGQKGLTLRDFRKMAYLSQVVDETLRFVNISFVSFRQATRD 384 
88A6_pea                 PEYLKKAKEEQEEIIKRRPSTQKGLTLKEIRGMDFLYKVIDETMRVITFSLVVFREAKSD 379 
88A11_soybean            PEYLQKAKAEQEEIIRRRPSTQKGLTLKEVREMDFLYKVIDETLRVITFSLVVFREAKTD 331 
88A7_pea                 PEFFRKAKEEQVEMLKRRPPSQKGLKLEDVRKMEYLSKVIDETMRVVTFSLMVFRQARND 378 
88A8_poplar              PEYFQKAKEEQEQIIKRRPLTQKRLSLKEVREMKYLSKVIDETLRMVTFSLTVFREAKTD 378 
88A9_poplar              PEFLQKAKEEQEQIVKRRPPAQNGLSLKEVREMDYLSKVIDETLRLITFSLTVFREAKTD 378 
88A23_vitis              PEIFQRAKAEQEEIVKNRPPTQKGLTLREVRKMEYLSQVIDETLRWLTFSLMVFREAKAD 377 
88A24_vitis              PEFFQRAKAEQEEIIRKRPPNQKRLTLKEIREMEYLPKVIDETLRWITFSFVVFREAKAD 377 
88A3_Arab                PEVLQRAKAEQEMILKSRPEGQKGLSLKETRKMEFLSQVVDETLRVITFSLTAFREAKTD 379 
88A4__Arab               PMILQKAKEEQERIVKKRAPGQK-LTLKETREMVYLSQVIDETLRVITFSLTAFREAKSD 377 
88A2_pumpkin             PEVLKKAREEQEAIVRNRPAGQTGLTLKECRDMEYLSKVVDETLRYVSFSLVVFREAQMD 381 
88A17_papaya             PEIFKKAKEEAELIVKRRPPTQKGLNLKEIREMKYLDQVIDETLRYVSFSLVVFRVAKKD 385 
88A18_papaya             PEVFKKAKEEQENIVKRRPPTQKGLSLKETREMIYLNQIIDETLRWTSFALMVFRVARKD 386 
88A19_papaya             PEVLKKATEEQKLIVERRPSTQKGVNLKEIREMVYLNQIINETSRYVSFSLMAFRETKKD 378 
88A12_Ginkgo_            PRLYAEAKAEQEKIVNKRPDGQTHLIMYEIREMNYLRKIIDESLRMVNISLMVFREAMDD 373 
88E1_Selaginella         EIVYDKVKEEQELIASQKPLGDS-LSLSDVKKMSYLSRVINETLRVANISPMVFRRAVTD 369 
88B1_tomato              PHFLEKAKEEQEEIVKRRASSNAGLSFDEIRQMTFVSKIINETLRIATDQSVFLRDTSTT 376 
88C1_petunia             PECLKKAKEEQEEIVKRRTSPNEGLNFSEIGQMKYVTNVINETLRLGSTETVLFRDARTD 379 
                              ..  *   :       :  :   :   * :   :.:*  *        :* :    
 
88A13_M.truncatula_      FNLNGGYTIPKGWKVLVWNRGVHMDPENYPNPKEFDPSRWEN---------FKARVGQFL 430 
88A14_M.truncatula_      VNINGGYTIPKGWKVLVWNRGVHMDPEIYTNPKEYDPSRWEN---------YKAKAGSFN 431 
88A20_papaya             VTING-YLIPKGWKVLVWNRGVHMDPEVHKNPTEFDPFRWED---------YKPKPSSFI 426 
88A21_papaya             VTING-YLIPKGWKVLVWNRGVHMDPEIHKNPTEFSPSRWDD---------YKPKPTSFI 429 
88D1_M.truncatula        VNING-YFIPKGWKVLVWLSALHMDPEYYSNPKEFNPTRWDD---------YNPGSGTFI 424 
88D2_M.truncatula        ANING-YLIPKGWKVLVWLNAMHMAPEHHSNPEEFNPSRWND---------HNPTTGTFL 426 
88D3_M.truncatula        VNING-YLIPKGWRVLIWARAIHMDSEYYPNPKEFNPSRWKD---------YNAKAGTFL 429 
84D6_licorice            VNING-YIIPKGWRVLIWARAIHMDSEYYPNPEEFNPSRWDD---------YNAKAGTFL 430 
84D4_lotus               VNING-YVIPNGWRVLVWARAVHMNPKYYPNPEEFNPSRWDD---------YHGKAGTFL 423 
84D5_lotus               VNMSG-YVIPKGWRVLIWGRAVHMDPENYPNPEEFNPSRWDD---------YHGKAGTSL 426 
88A1_Zea_                VFVNG-YLIPKGWKVQLWYRSVHMDPQVYPDPTKFDPSRWEG---------HSPRAGTFL 457 
88A5_rice                IFVNG-YLIPKGWKVQLWYRSVHMDDQVYPDPKMFNPSRWEG---------PPPKAGTFL 435 
88A15_Hordeum_           VFVNG-YLIPKGWKVQLWYRSVHMDPQVYPDPKKFDPSRWEG---------PPPRAGTFL 434 
88A6_pea                 VTING-YTIPKGWKVLTWFRSVHLDPEIYPNPKEFNPNRWN----------KEHKAGEFL 428 
88A11_soybean            VNING-YTVPKGWKVLVWFRSVHLDPEIFPDPKEFNPNRWN----------KEHKAGEFL 380 
88A7_pea                 VKVNG-YLIPKGWRVLTWFRSVHFDSELYPDPREFNPENFS----------VVRKAGEFL 427 
88A8_poplar              FCMNG-YTIPKGWKVLAWFRTIHLDPEVYPNPKEFNPSRWDD---------YTPKAGTFL 428 
88A9_poplar              FSING-YIIPKGWKVLVWFRTVHLDPEIYQNPKEFNPSRWDN---------YTPKAGTFL 428 
88A23_vitis              VNIGG-YLFPKGWKVLVWFRAVHYDPEIYPNPEVFNPSRWDNVVYKLHVQNFTPKAGTFL 436 
88A24_vitis              INICG-YTIPKGWKVLVWFRSLHFDPETYPDPKEFNPCRWD---------DYTAKPGTFL 427 
88A3_Arab                VEMNG-YLIPKGWKVLTWFRDVHIDPEVFPDPRKFDPARWDNG--------FVPKAGAFL 430 
88A4__Arab               VQMDG-YIIPKGWKVLTWFRNVHLDPEIYPDPKKFDPSRWEG---------YTPKAGTFL 427 
88A2_pumpkin             VNLNG-YLIPKGWKVLAWFRSIHYDSEVYPDPKKFEPSRWDG---------FVPKAGEFL 431 
88A17_papaya             VDING-YLVPKGWKALAWLRNVHMDSEIYLNPKEFNPSRWEG---------YTPKPCSFV 435 
88A18_papaya             VNING-YFIPKGWKALAWFRSVHMDPEVYPDPKEFNPSRWDG---------FTPKPCSFV 436 
88A19_papaya             VNING-YFIPKGWKVLAWFRGVHMDPQIYPNPKEFNPSRFED---------YIPKPCSFI 428 
88A12_Ginkgo_            VEING-YTIPKGWKTQVWLRSVHMDPQVYPNPTKFDPDRWDK---------LIPKSGMFI 423 
88E1_Selaginella         VEVNG-FTIPKGWYVEPWLRQVHMDPAVHSNPQNFDPDRWA-----------VIRPFTHL 417 
88B1_tomato              FNING-YTIPKGWKFFAVVWNIHMNPDVYVQPKEFNPSRWDD---------IETKPGIFL 426 
88C1_petunia             VNLNG-YTIPEGWKCLALLGNFYKDPDTYVKPNEFIPSRWDD---------LEVKPASFL 429 
                           : * : .*:**        .:     . .*  : * .:                     
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88A13_M.truncatula_      PFGYGSRYCPGSDLAKLEITIYLHHFLLNYRMERINPDCPITYLPIARPTDNCLARIIKV 490 
88A14_M.truncatula_      PFGLGSRLCPGSDLAKLEITIYLHHFLLNYRMERINPDCPVTYLPVPRPKDNCLARIIKV 491 
88A20_papaya             PFGGGSRICPGAELAKVEVYIFLHYFLLNYRLDRVNPASPVVYLPIPRPADYCLARIIKL 486 
88A21_papaya             PFGGGSRICPGADLAKLEVSIILHYFLLNYRLERLNPASPIVYLPIPRPADNCLARIIKL 489 
88D1_M.truncatula        PFGVGRRLCPGRDLAKYEISIFLHYFVLNYKLERINPECPITSFPYSKPIDNCLAKVIKI 484 
88D2_M.truncatula        PFGMGRRLCPGRDLSKYEMLIFLHYFVLNYKLKRINPECPLTSLPYIKPTDNCLAKVTKL 486 
88D3_M.truncatula        PFGAGSRLCPGADLAKLEISIFLHYFLLNYRLERINPDCPVTTLPQCKPTDNCLAKVIKV 489 
84D6_licorice            PFGAGSRLCPGADLAKLEISIFLHYFLRNYRLERINPECHVTSLPVSKPTDNCLAKVIKV 490 
84D4_lotus               PFGAGSRLCPGKDLAKLEISVFLHYFLLNYKLERINAECPITFLPILKPVDNCLAKVIKV 483 
84D5_lotus               PFGVGSRLCPGKDLAKLEISIFLHYFLLNYKLERINPDCPITFLPIPKPVDNCLAKVIKV 486 
88A1_Zea_                AFGLGARLCPGNDLAKLEISVFLHHFLLGYKLARTNPRCRVRYLPHPRPVDNCLAKITRV 517 
88A5_rice                PFGLGARLCPGNDLAKLEISVFLHHFLLGYXLKRANPKCRVRYLPHPRPVDNCLATITKV 495 
88A15_Hordeum_           PFGLGTRLCPGNDLAKLEISVFLHHFLLGYKLTRKNPNCRVRYLPHPRPVDNCLAKITRL 494 
88A6_pea                 PFGAGTRLCPGNDLAKMEIAVFLHHFTLNYRLEQLNPKCPIRYLPHTRPMDNCLGRVKKC 488 
88A11_soybean            PFGGGSRLCPGNDLAKMEIAVFLHHFLLNYRFEQHNPNCPVRYLPHTRPMDNCLGRVRKC 440 
88A7_pea                 PFGAGTRLCPGNDLAKLEISVFLHHFLLKYELEQLNPKSPIRFLPHTRPLDNCLARIKKQ 487 
88A8_poplar              PFGAGSRLCPGNNLAKLEISIFLHYFLLDYRLERQNPECSWRFLPHTRPIDNCLARIKKV 488 
88A9_poplar              PFGAGSRLCPGNDLAKLEISIFLHYFLLDYMLERENPECRWMFLPHTRPTDNCVARIKKV 488 
88A23_vitis              PFGAGSRLCPGNDLAKLEISIFLHYFLLNYRLERVNPGCELMYLPHPRPVDNCLARVRKV 496 
88A24_vitis              PFGLGSRLCPGNDLAKLEISVFLHHFLLNYQLERLNPGCPRMYLPHSRPRDNCLAIVRKV 487 
88A3_Arab                PFGAGSHLCPGNDLAKLEISIFLHHFLLKYQVKRSNPECPVMYLPHTRPTDNCLARISYQ 490 
88A4__Arab               PFGLGSHLCPGNDLAKLEISIFLHHFLLKYRVERSNPGCPVMFLPHNRPKDNCLARITRT 487 
88A2_pumpkin             PFGAGSRLCPGNDLAKLEICIFVHYFLLNYNLEWLTPDCEILYLPHSRPKDNCMAKITKK 491 
88A17_papaya             PFGAGSRLCPGNDLAKLEIAITLHYFVLGYEVERINPKSPLVHLPHPRPVDNCLAIVRKQ 495 
88A18_papaya             PFSAGARLCPGKDLAKLEISVFLHYFVLSYEVERLNPSAPLIFLPHPRPVDNCSAIVIKH 496 
88A19_papaya             PFGAGTRFCPGYDLAKLEISIFLHYYLLGYEIKRLNPKSSLVYLPHSRPADNCLAIVKKQ 488 
88A12_Ginkgo_            PFGAGSRLCPGSDLAKMEICVFIHHLLFHYKIERLNPDCPVRYLPHPRPTDYCKGRVRKL 483 
88E1_Selaginella         PFGLGSRTCPGNELAKLEACIIVHHLVLGYEVKPLNPDCEVTFLPHPRPKDYFPVQVRRR 477 
88B1_tomato              PFSMGPKSCPGSNLAKLQISVILHYYLLHYRVEQINPEARC------YPPENCLVKFKKL 480 
88C1_petunia             PFGVGLRMCPGANLVRLEVAVVLHYFLLNYRLEMLDPDS---------TPEKCLARFKKL 480 
                         .*. * : *** :* : :  : :*:    * .    . .         . :     .    
 
88A13_M.truncatula_      T------ 491 
88A14_M.truncatula_      T------ 492 
88A20_papaya             SNNST-- 491 
88A21_papaya             SNN---- 492 
88D1_M.truncatula        SDS---- 487 
88D2_M.truncatula        SDA---- 489 
88D3_M.truncatula        SRA---- 492 
84D6_licorice            SCA---- 493 
84D4_lotus               S------ 484 
84D5_lotus               SCN---- 489 
88A1_Zea_                GS----- 519 
88A5_rice                S------ 496 
88A15_Hordeum_           SSSHG-- 499 
88A6_pea                 ------- 
88A11_soybean            SSTTT-- 445 
88A7_pea                 EAA---- 490 
88A8_poplar              SSESV-- 493 
88A9_poplar              SSTSV-- 493 
88A23_vitis              A------ 497 
88A24_vitis              AAESE-- 492 
88A3_Arab                ------- 
88A4__Arab               MP----- 489 
88A2_pumpkin             SSVAA-- 496 
88A17_papaya             NP----- 497 
88A18_papaya             NP----- 498 
88A19_papaya             NPWSSSG 495 
88A12_Ginkgo_            ST----- 485 
88E1_Selaginella         R------ 478 
88B1_tomato              SISSNGN 487 
88C1_petunia             SA----- 482 
                                 
 



Supplementary Figure 5 
Alignment of CYP84 sequences taken from the Cytochrome P450 website. Conservation in SRS1-6 
regions is highlighted in yellow with Arabidopsis CYP84A1 as the 100% control. 
 
84A5_rice                           ----MADMVKFTMEWLQDPLSLAIVVTVAVLIMRMQRRR--AAPFPPGPK 44 
84A33_Zea_BT041447                  ---MAAAVANIGMEWLQDPLSWVFLGTVCLVVLQQLRRRRGKAPLPPGPK 47 
84A6_rice                           -----------MDPWLVLWLVLASMAFALLHLRRRARRG--APPLPPGPR 37 
84A23_Brassica_                     ----MESSISQTLSQVIDPTTGILIVVSLFIFIGLITRRRRPP-YPPGPR 45 
84A24v1_Brassica                    ----MESSISQTLSQVLDPTTGILIVVSLFIFIGLITRRRRPP-YPPGPR 45 
84A25_Brassica                      ----------QTLSQLLDPTTAILIIVSLFIFIGLITRRRRS--YPPGPR 38 
84A1_Arab.                          ----MESSISQTLSKLSDPTTSLVIVVSLFIFISFITRRRRPP-YPPGPR 45 
84A26_papaya                        ------MDSLLNSFTHQPVTMSFFFIVPLLLVLGLISRLRRKHPFPPGPK 44 
84A27_papaya                        --------------------MAFFFVVPLLLVLGLISRIRRKFPFPPGPK 30 
84A2_tom                            ---MVLNNINSILEALQANPILIFFFIIPLFFLYLFSTSRRKR-YPPGPL 46 
84A14v1_tobacco                     MKEMVQNNMSTSLLETLQATPMIFYFIVPLFCLFLLSKSRRKR-LPPGPT 49 
84A9_Centaurium_                    ---MDIRENQFLQALAADPLLILLLFITPLLFLFLLSRFRLKP-YPPGPR 46 
84A15_Camptotheca_                  -------MEMDALRQVLHPMPTALFFIAPLFFLFILSRLRRKLPYPPGPN 43 
84A3_Liquidambar                    -------MDSSLHEALQPLPMTLFFIIPLLLLLGLVSRLRQRLPYPPGPK 43 
84A31_vitis                         --------MDSIMEGLQPLQMTLLFIIPLILLLGLVSRLRRRRPYPPGPK 42 
84A10_poplar                        -------MDSLLQSLQTLPMSFFLIIISSIFFLGLISRLRRRSPYPPGPK 43 
84A11_poplar                        -------MDSLVQSLQASPMSFFLIAITSLFFLGLLSRLRRRLPYPPGPK 43 
84A16_Broussonetia_                 ---MDTKSITLLQEALKPLPMAIFLVIPLLFLLGHILRSRGRLPYPPGPK 47 
84A17_M.truncatula                  -MDSLLKSPIMENLKEEPFLMAIMFIVPLILLLGLVSRILKRPRYPPGPI 49 
84A20_M.sativa_                     -MDSLLKYPIMENFKEEPFLMAIMFILPLILLLGLVSRILKRPRYPPGPK 49 
84A19_M.sativa_                     -MDSLLKFPIMVNLKEEPFLMAIMVIVPLTLLLGLMSRILKRPRYPPGPK 49 
84A21_soybean_                      -----MDWQSMMGNLDPFQRTILILVPLTLLLLLLLSRTRPRPPYPPGPK 45 
84A18_M.truncatula                  ----------MDTLGQFQTTLLLVLPLTLFLLLNLASKFRKRAPYPPGPK 40 
84A28_papaya                        ----------------------MVSERSREPGCRARSARRLKLPYPPGPR 28 
84A29_papaya                        --------MESWQQSLQTSPMIFFLLPLLGLIVIFLLKSSRKLPYPPGPK 42 
84A12_poplar                        --------MDSPLLQSLQSPSTLFILASLFVSLILWFLIRKKLPYPPGPK 42 
CYP84A30_gi|147799011|emb|CAN7      --------MASPLQSLLTFPSLFFLLFSLFLFIIFLRXXSRKLPYPPGPK 42 
84A30_vitis                         --------MASPLQSLLTFPSLFFLLFSLFLFIIFLRNFSRKLPYPPGPK 42 
84A32v1_vitis                       --------MASPLQSLLTFPSLFFLLFSLFLFIIFLRKLSRKLPYPPGPK 42 
84A4_Arab                           ---------------------------------------MLLKPYPPGPK 11 
84A7_rice                           ----------MEYYSQDAYFVTASLISIAFFLWYASRLRRTAILLPPGPP 40 
                                                                                 ****  
 
84A5_rice                           PLPIVGNMAMMDQLTHRGLAALAKEYGGLMHLRLGRLHAFAVSTPEYARE 94 
84A33_Zea_BT041447                  PLPIVGNMGMMDQLTHRGLAALAETYGGLLHLRLGRLHAFAVSTPEYARE 97 
84A6_rice                           PLPIIGNMLMMDQLTHRGLAAMAARYGGLLHLRLGRVHMVVVSSPEHARE 87 
84A23_Brassica_                     GWPIIGNMSMMDQLTHRGLANLAKKYGGLCHLRMGFLHMYAVSSPDVAKQ 95 
84A24v1_Brassica                    GWPIIGNMSMMDQLTHRGLANLAKKYGGLCHLRMGFLHMYAVSSPDVAKQ 95 
84A25_Brassica                      GWPIIGNMLMMDQLTHRGLANLAKKYGGLCHLRMGFLHMYAVSSPHVARQ 88 
84A1_Arab.                          GWPIIGNMLMMDQLTHRGLANLAKKYGGLCHLRMGFLHMYAVSSPEVARQ 95 
84A26_papaya                        GLPLIGNMMMMDQLTHRGLAKLAKRYGGLFGLRMGFLNMVAVSSPEVARQ 94 
84A27_papaya                        GLPLIGNMMMMDQLTHRGLAKLAKQYGGLFGLRMGFLNMVAVSSPEVARQ 80 
84A2_tom                            GWPLIGNMMIMDQLTHRGLAKLAQKYGGVFHLKMGYVHKIVISGPEEARQ 96 
84A14v1_tobacco                     GWPLIGNMMMMDQLTHRGLAKLAQKYGGVFHLKMGYVHKIVVSGPDEARQ 99 
84A9_Centaurium_                    GWPLIGNMTMMDQLTHRGLAKLAGKYGGILHLRMGFVHTVAVSSPDIARQ 96 
84A15_Camptotheca_                  GLPLVGNMMMMDQLTHRGLAKLAKQYGGIFHLRMGFLHMVAVSSPEIARQ 93 
84A3_Liquidambar                    GLPVIGNMLMMDQLTHRGLAKLAKQYGGLFHLKMGFLHMVAVSTPDMARQ 93 
84A31_vitis                         GLPLIGSMNMMDQLTHRGLAKIAKQYGGIFHLRMGYLHMVGVSSPDIARQ 92 
84A10_poplar                        GFPLIGSMHLMDQLTHRGLAKLAKQYGGLFHMRMGYLHMVAVSSPEVARQ 93 
84A11_poplar                        GLPLVGSMHMMDQITHRGLAKLAKQYGGLFHMRMGYLHMVTVSSPEIARQ 93 
84A16_Broussonetia_                 GLPIIGSMSMMDQLTHRGLAALAKQYGGIFHLKMGYLHMVAISSPETARQ 97 
84A17_M.truncatula                  GLPIIGNMLMMDQLTHRGLANLAKKYGGIFHLRMGFLHMVAISDADAARQ 99 
84A20_M.sativa_                     GLPVIGNMLMMDQLTHRGLANLAKKYGGIFHLRMGFLHMVAISDADAARQ 99 
84A19_M.sativa_                     GLPIIGNMLMMDQLTHRGLANLAKKYGGIFHLRMGFLHMVAISDADAARQ 99 
84A21_soybean_                      GFPIIGNMFMMDQLTHRGLANLAKHYGGIFHLRMGFLHMVAISDPDAARQ 95 
84A18_M.truncatula                  GLPLIGNMNMLDKLTHRGLANLAKQYGGVYHLRMGFIHMVAISNAEAARE 90 
84A28_papaya                        GLPIIGNMAMIDQLTHRGLAQLGKKYGGLFHLRMGLLHIIGVSTPEMARE 78 
84A29_papaya                        GYPIIGNMTMMNQLTHHGLTELGKKYGGLVHLRMGRLHIVGVSTPEMVRE 92 
84A12_poplar                        GYPIIGNLGMVDQLTHRGLASLSKRYGGLCHLQMGGLHVVAVSTPEIARE 92 
CYP84A30_gi|147799011|emb|CAN7      GLPIIGNMLMMNQLTHRGLANLSKVYGGLLHMKMGVLHLVVVSTPEMARE 92 
84A30_vitis                         GLPIIGNMLMMNQLTHRGLANLSKVYGGLLHMKMGVLHLVVVSTPEMARE 92 
84A32v1_vitis                       GLPIIGNMLMMNQLTHRGLANLSKVYGGLLHMKMGVLHLVVVSTPEMARE 92 
84A4_Arab                           GLPVIGNILMMNQFNHRGLAKLSRIYGGLLHLRLGFSHIFVVSSPDIARQ 61 
84A7_rice                           GLPVLGNLLSVHQFTHRGLAKLSKIHGGFFHLRVGQVNVFVVSSPETVRE 90 
                                      *::*.:  :.::.*:**: :.  :**.  :::*  :   :* .. .:: 
 
 



84A5_rice                           VLQAQDGAFSNRPATTAIAYLTYDRADMAFAHYGPFWRQMRKLCVVKLFS 144 
84A33_Zea_BT041447                  VLQAQDGAFSNRPATAAIAYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 147 
84A6_rice                           VLQVQDGDFSNRPASIAIAYLTYGRADMAFSHYGHFWRQVRKLSAVRLFS 137 
84A23_Brassica_                     VLQVQDSVFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKVCVMKVFS 145 
84A24v1_Brassica                    VLQVQDSVFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKVCVMKVFS 145 
84A25_Brassica                      VLQVQDSIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKVCVMKVFS 138 
84A1_Arab.                          VLQVQDSVFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKVCVMKVFS 145 
84A26_papaya                        VLQAQDSIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKICVMKVFS 144 
84A27_papaya                        VLQVQDNIFSNRPATIAISYLTYDRADMAFANYGPFWRQMRKICVMKVFS 130 
84A2_tom                            VLQVQDNIYSNRPKTVAISYLTYDRADMAFADYGPFWRQMRKLCVMKLFS 146 
84A14v1_tobacco                     VLQEHDIIFSNRPATVAISYLTYDRADMAFADYGLFWRQMRKLCVMKLFS 149 
84A9_Centaurium_                    VLQVQDNIFSNRPATIAISYLTYDRADMAFADYGPFWRQMRKLCVMKLFS 146 
84A15_Camptotheca_                  VLQVQDNIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 143 
84A3_Liquidambar                    VLQVQDNIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 143 
84A31_vitis                         VLQVQDNIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 142 
84A10_poplar                        VLQVQDNIFSNRPANIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 143 
84A11_poplar                        VLQVQDNIFSNRPANIAIRYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 143 
84A16_Broussonetia_                 VLQLQDNIFSNRPANIAIRYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 147 
84A17_M.truncatula                  VLQVQDNIFSNRPATVAIKYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 149 
84A20_M.sativa_                     VLQVQDNIFSNRPATVAIKYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 149 
84A19_M.sativa_                     VLQVQDNIFSNRPATVAIKYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 149 
84A21_soybean_                      VLQVQDNIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS 145 
84A18_M.truncatula                  VLQLHDSIFSNRPATVAISYLTYNRADMAFAHYGPFWRQMRKLCVMKLFS 140 
84A28_papaya                        VLQAQDIVFSNRPANVAISYLTYDRADMAFANYGPFWRQMRKICVVKVFS 128 
84A29_papaya                        VLQVQDIVFCNRPANVAINYLSYDRADMAFANYGPFWRQMRKICVMKLFS 142 
84A12_poplar                        VLQAQDVVFANRPANVAIVYLTYDRADMAFANYGPFWRQTRKICVMKLFS 142 
CYP84A30_gi|147799011|emb|CAN7      VLQVQDSVFANRPARVAIKYLTYDRADMAFAQYGPSWRQMRKICVMKLFS 142 
84A30_vitis                         VLQVQDSVFANRPARVAIKYLTYDRADMAFAQYGPSWRQMRKICVMKLFS 142 
84A32v1_vitis                       VLQVQDSVFANRPARVAIKYLTYDRADMAFAQYGPSWRQMRKICVMKLFS 142 
84A4_Arab                           VLQVQDHVFSNRPTTIAIRYLTYGGSDLAFCNYGPFWRRMRKLYVMMLFS 111 
84A7_rice                           IIHENDSVFSHRPVTAAMVYVSYDLADMAFAHYGPFWRQMRKLCVLKLFS 140 
                                    ::: :*  :.:**   *: *::*. :*:**..**  **: **: .: :** 
 
84A5_rice                           RRRAETWLAVRDESAALVRAVAASRGE--AAVNLGELIFNLTKNVIFRAA 192 
84A33_Zea_BT041447                  RRRAETWAAVRDECAALVRAVAVGGGSGGEAVNLGELIFSLTKNVTFRAA 197 
84A6_rice                           RRRAQSWRAVRDESAKLVGAIARRAG---EAVDLGELIFGLTKDVIFRAA 184 
84A23_Brassica_                     RKRAESWASVRDEVDKMIRSVSSNVG---KSINVGEQIFALTRNITYRAA 192 
84A24v1_Brassica                    RKRAESWASVRDEVDKMIRSVSSNVG---KSINVGEQIFALTRNITYRAA 192 
84A25_Brassica                      RKRAESWASVRDEVDKMIRSVSSNVG---KSINVGEQIFALTRNITYRAA 185 
84A1_Arab.                          RKRAESWASVRDEVDKMVRSVSCNVG---KPINVGEQIFALTRNITYRAA 192 
84A26_papaya                        RKRAESWASVREEVDKMVRTVVANTG---KTVNVGELIFSLTRNIIYRAA 191 
84A27_papaya                        RKRAESWASVREEVDKMVRTVVANTG---KTVNVGELIFSLTRNIIYRAA 177 
84A2_tom                            RKRAESWDSVRDEVDSMVKIVTTNAG---TSINLGELVFCLTRNIIYRAA 193 
84A14v1_tobacco                     RKRAESWDSVRDEADSMVRIVTTNTG---TAVNLGELVFSLTRNIIYRAA 196 
84A9_Centaurium_                    RKRAESWDSVRDEVERMTHIVATNIG---SPVNIGEMVFGLTKDVIYRAA 193 
84A15_Camptotheca_                  RKRAESWESVRDEVDSMVRVVVSHTG---KSVNIGELVFSLTRDIIYRAA 190 
84A3_Liquidambar                    RKRAESWESVRDEVDSAVRVVASNIG---STVNIGELVFALTKNITYRAA 190 
84A31_vitis                         RKRAESWESVREEVESTVRTVASSIG---SPVNIGELVFTLTKNIIYRAA 189 
84A10_poplar                        RKRAESWESVRDEVDSMVKTVESNIG---KPVNVGELIFTLTMNITYRAA 190 
84A11_poplar                        RKRAESWESVRDEVDSMLKTVEANIG---KPVNLGELIFTLTMNITYRAA 190 
84A16_Broussonetia_                 RKRAASWESVRGEVEKTVLSVAGSTG---TAVNVGELVFKTTMDIIYRAA 194 
84A17_M.truncatula                  RKHAESWQSVRDEVDYAVRTVSDNIG---NPVNIGELVFNLTKNIIYRAA 196 
84A20_M.sativa_                     RKHAESWQSVRDEVDHAIRTVSDNIG---NPVNIGELVFNLTKNIIYRAA 196 
84A19_M.sativa_                     RKHAESWQSVRDEVDYAVRTVSDNIG---NPVNIGELVFNLTKNIIYRAA 196 
84A21_soybean_                      RKRAESWQSVRDEVDAAVRAVASSVG---KPVNIGELVFNLTKNIIYRAA 192 
84A18_M.truncatula                  RKRAESWQSVKDEVEVVITNVNNNLG---KSVNVGELVFNLTKNIIYRAA 187 
84A28_papaya                        RKRTESWASVREEVDSMVRAVKEKTG---SAVNLGEMIFALTRSITYRAA 175 
84A29_papaya                        RKRAESWASVREEVDSIVRALEKKTG---SPVNLGEMVFALTRSITYRAA 189 
84A12_poplar                        RKRAESWASVRDEVEFTVRRVSEKTG---EPVNIGELVFALTRSITYKAA 189 
CYP84A30_gi|147799011|emb|CAN7      RKRAESWASVREEVDSTLQSIAKRGG---SAVNIGELALDLTKNITYRAA 189 
84A30_vitis                         RKRAESWASVREEVDSTLQSIAKRGG---SAVNIGELALDLTKNITYRAA 189 
84A32v1_vitis                       RKRAESWASVREEVDSTLQSIAKRGG---SAVNIGELALDLTKNITYRAA 189 
84A4_Arab                           RKRAESWVSVDEEVHKSVRLVASNVG---KPLNICKLAFSLSRDITFRAA 158 
84A7_rice                           PRRDVSWRVVRGEVDALVRSVAELRR---VAGSVGDLVFKFATNVTFRAA 187 
                                     ::  :*  *  *       :         . .: .  :  : .: ::** 
 
 
 
 
 
 



84A5_rice                           FGTR----DGEGHDEFIAILQEFSKLFGAFNIGDFIP-WLSWADTNGINA 237 
84A33_Zea_BT041447                  FGTR----DGEGQEEFIAILQEFSKLFGAFNVGDFLP-WLGWMDLQGINR 242 
84A6_rice                           FGTR----DGGGHGELEVLLQEFSKLFGAFNVGDFIP-WLAWLDPHGINR 229 
84A23_Brassica_                     FGS----ACEKGQDEFIRILQEFSKLFGAFNVADFIP-YFGWIDPQGINK 237 
84A24v1_Brassica                    FGS----ACEKGQDEFIRILQEFSKLFGAFNVADFIP-YFGWIDPQGINK 237 
84A25_Brassica                      FGS----ACEKGQDEFIRILQEFSKLFGAFNVADFIP-YFGWIDPQGISK 230 
84A1_Arab.                          FGS----ACEKGQDEFIRILQEFSKLFGAFNVADFIP-YFGWIDPQGINK 237 
84A26_papaya                        FGA----CSEDGQDEFIKIMQEFSKLFGAFNIADFVP-YLGWVDPQGLNI 236 
84A27_papaya                        FGS----CSEDGQDEFIKIMQEFSKLFGAFNIADFIP-YLGWVDPQGLNT 222 
84A2_tom                            FGT----SSDEGQDDFIKILQEFSKLFGAFNMADFIP-WLGWIGKQGLNV 238 
84A14v1_tobacco                     FGT----CSEDGQGEFIKIMQEFSKLFGAFNIADFIP-WLGWVGKQSLNI 241 
84A9_Centaurium_                    FGT----SSHEGQDEFIKILQEFSKLFGAFNLADFIP-WLSWFDPQGLNK 238 
84A15_Camptotheca_                  FGS----SSHEGQDEFIKILQEFSKLFGAFNIADFIP-GLGWVDPQGLNA 235 
84A3_Liquidambar                    FGT----ISHEDQDEFVAILQEFSQLFGAFNIADFIP-WLKWVP-QGINV 234 
84A31_vitis                         FGT----SSKEGQDEFISILQEFSKLFGAFNIADFIP-WLSWVDPQGLNA 234 
84A10_poplar                        FG-----AKNEGQDEFIKILQEFSKLFGAFNISDFIP-WLGWIDPQGLTA 234 
84A11_poplar                        FG-----AKNEGQDEFIKILQEFSKLFGAFNMSDFIP-WLGWIDPQGLSA 234 
84A16_Broussonetia_                 FGA----SNKEGQDEFISILQEFSKLFGAFNMADFIP-WLTWVDPQGLNG 239 
84A17_M.truncatula                  FGS----SSREGQDEFIGILQEFSKLFGAFNISDFVP-CFGAIDPQGLNA 241 
84A20_M.sativa_                     FGS----SSREGQDEFIGILQEFSKLFGAFNISDFVP-CFGAIDPQGLNA 241 
84A19_M.sativa_                     FGS----SSREGQDEFIGILQEFSKLFGAFNISDFVP-CFGAIDPQGLNA 241 
84A21_soybean_                      FGS----SSQEGQDEFIKILQEFSKLFGAFNIADFIP-YLGCVDPQGLNS 237 
84A18_M.truncatula                  FGS----CSKEGQDEFISILQEFSKLFGAFNIADFVP-CLKWVDPQGFND 232 
84A28_papaya                        FGS----VSKEGQDEFMKILQEFSKLLGALDISDFVP-WLGWVHSQEFNK 220 
84A29_papaya                        FGS----FSNEGQDEFMKILQEFSKLFGAFNIADFVP-WLGWIHSQEFNK 234 
84A12_poplar                        FGS----SSNEGQEEFMEILQEFSKLFGAFNVADFFP-WLGWVNAQDFNK 234 
CYP84A30_gi|147799011|emb|CAN7      FGS----SSREKQKEFVKILQEFSRLFGAFNFADFIP-WLGWIQGKEFTK 234 
84A30_vitis                         FGS----SSREKQKEFVKILQEFSRLFGAFNFADFIP-WLGWIQGKEFTK 234 
84A32v1_vitis                       FGS----SSREKQEEFVKILQEFSRLFGAFNFADFIP-WLGWIQGKEFNK 234 
84A4_Arab                           FGSSSSTSDESRLDEFLEIIQEFSKLFGEFNVADYVPSWLSWIDPQGING 208 
84A7_rice                           FGAQ----SREDEKVFVDIILELSEIFMAFNMGDYIP-CLGWLDLNGIGK 232 
                                    **             :  :: *:*.::  ::..*:.*  :     : :   
 
84A5_rice                           RLVAARTALDRFIDKIIDEHMERGK---------NPDDADADMVDDMLAF 278 
84A33_Zea_BT041447                  RLRAARSALDRFIDKIIDEHVRRGK---------SPDDADADMVDDMLAF 283 
84A6_rice                           RLRAARAALDSVIDRIIDEHVSN-----------PAGDEDADMVDDMLAF 268 
84A23_Brassica_                     RLVKARNDLDGFIDDIIDEHMKKKENQ--NSVDAG-DVVDTDMVDDLLAF 284 
84A24v1_Brassica                    RLVKARNDLDGFIDDIIDEHIKKKENQ--NSVDAG-DVVDTDMVDDLLAF 284 
84A25_Brassica                      RLVKARNDLDGFIDDIIDEHMKKKENQ--NTVDDG-DVGDTDMVDDLLAF 277 
84A1_Arab.                          RLVKARNDLDGFIDDIIDEHMKKKENQ--NAVDDG-DVVDTDMVDDLLAF 284 
84A26_papaya                        RLVKARQSLDGFIDSVIDEHIQKKKNG--SNLSD--DDADTDMVDELLAF 282 
84A27_papaya                        RLVNARRSLDGFIDSVIDDHIQKRKNV--NNLPS--DDADNDMVDELLAF 268 
84A2_tom                            RLAKARASLDGFIDTIIDDHIERKKAI--HVINDDG-YRESDMVDELLAF 285 
84A14v1_tobacco                     RLAKARASLDGFIDSIIDDHIIRKKAY--VNGKNDGGDRETDMVDELLAF 289 
84A9_Centaurium_                    RLEKARASLDGFIDSIIDDHMNRKKIK--SGSND---VVESDMVDELLVF 283 
84A15_Camptotheca_                  RLVQARASLDGFIDSIIDDHIEKHRRR--NVVDSDG-----DMVDDLLAF 278 
84A3_Liquidambar                    RLNKARGALDGFIDKIIDDHIQKGSKN----SEE----VDTDMVDDLLAF 276 
84A31_vitis                         RLAKARKSLDGFIDDIIDDHMQKKKLN--NDSDE----VDTDMVDDLLAF 278 
84A10_poplar                        RLVKARKALDKFIDHIIDDHIQKRKQN--NYSEE----AETDMVDDMLTF 278 
84A11_poplar                        RLVKARKALDKFIDSIIDDHIQKRKQN--NFSED----AETDMVDDMLAF 278 
84A16_Broussonetia_                 RLKRARKALDAFIDKIIDEHVVKKNE---A--------AETDMVDDLLAF 278 
84A17_M.truncatula                  RLVKARKELDSFIDKIIDEHVQKKKS---------VVDEETDMVDELLAF 282 
84A20_M.sativa_                     RLVKARKDLDSFIDKIIDEHVQKKKS---------VVDEETDMVDELLAF 282 
84A19_M.sativa_                     RLVKARKDLDSFIDKIIDEHVEKKKS---------VVDEETDMVDELLAF 282 
84A21_soybean_                      RLARARGALDSFIDKIIDEHVHKMKND--K--SSEIVDGETDMVDELLAF 283 
84A18_M.truncatula                  RLVKARGALDGFIDKIFDEHVEKKRN--------MSGDEDSDMVDELLAF 274 
84A28_papaya                        RLVRARSLLDGFIDNIIDEHIEKKK--MMVAKGFDEEEGDTDMVDELVAF 268 
84A29_papaya                        RLVRARGSLDGFIDKIIDEHVEKK------KKIDDEGDADTDMVDELMAF 278 
84A12_poplar                        RLAKARNSLDGFIDTIIDEHIAKKNNTKSLNAKDENEEVDSDMVDELLAF 284 
CYP84A30_gi|147799011|emb|CAN7      RLVKARGSLDEFIDKIIDDHIEKRKK-QNNSGDESESEAELDIVDELMEF 283 
84A30_vitis                         RLVKARGSLDEFIDKIIDGHIEKRKK-QNNSGDESESEAELDIVDELMEF 283 
84A32v1_vitis                       RLVKARGSLDEFIDKIIDDHIEKRKK-QNNSGDESESEAELDMVDELMEF 283 
84A4_Arab                           RVEKARKSLDGFIESVIDDHLHKKKR------EHDNVDEETDMVDQLLAF 252 
84A7_rice                           RMAAARHALDVFIDRIIDEHLAKLRNG---------DVSASDMVDDMIAY 273 
                                    *:  **  ** .*: ::* *: .                  *:**::: : 
 
 
 
 
 
 



84A5_rice                           LAEAKPHAGKAAAAAAGAGDGADDLQNTLRLTRDNIKAIIMD---VMFGG 325 
84A33_Zea_BT041447                  FVEATPGKATGAAAAADGGD---DLHNTLRLTRDNIKAIIMD---VMFGG 327 
84A6_rice                           LDEAGRDQTGGGGELQG----------TLRLTRDNIKAIIMD---FVFGG 305 
84A23_Brassica_                     YSEEAKLVSETA-----------DLQNSIKLTRDNIKAIIMD---VMFGG 320 
84A24v1_Brassica                    YSEEAKLVSETA-----------DLQNSIKLTRDNIKAIIMD---VMFGG 320 
84A25_Brassica                      YSEEAKLVSETT-----------DLQNSIKLTRDNIKAIIMD---VMFGG 313 
84A1_Arab.                          YSEEAKLVSETA-----------DLQNSIKLTRDNIKAIIMD---VMFGG 320 
84A26_papaya                        YSEEAKVN-QSD-----------DLPNAIRFTRDNIKAIIMD---VMFGG 317 
84A27_papaya                        YSEEPKGN-QSD-----------DVQNVIKFTRDNIKAIIMD---VMFGG 303 
84A2_tom                            YSEET-KVNESE-----------DLQNAIRLTRDNIKAIIMD---VMFGG 320 
84A14v1_tobacco                     YSEEA-KVTESE-----------DLQNAIRLTKDNIKAIIMD---VMFGG 324 
84A9_Centaurium_                    FSDEA-KVLESE-----------DLQNSIKLTRDNIKAIIMD---VMFGG 318 
84A15_Camptotheca_                  YSDEA-KVTESD-----------DLQNAIRLTRDNIKAIIMD---VMFGG 313 
84A3_Liquidambar                    YGEEA-KVSESD-----------DLQNSIKLTKDNIK-AIMD---VMFGG 310 
84A31_vitis                         YSEEA-KVNESE-----------DLQNAIELTRDNIKAIIMD---VMFGG 313 
84A10_poplar                        YSEET-KVNESD-----------DLQNAIKLTRDNIKAIIMD---VMFGG 313 
84A11_poplar                        YSEEARKVDESD-----------DLQKAISLTKDNIKAIIMD---VMFGG 314 
84A16_Broussonetia_                 YSNEEAKVNDAE-----------DLHNAIRLTRDNIKAIIMD---VMFGG 314 
84A17_M.truncatula                  YSEEAKLNNESD-----------DLNNSIKLTKDNIKAIIMD---VMFGG 318 
84A20_M.sativa_                     YSEEAKLNNESD-----------DLHNSIKLTKDNIKAIIMD---VMFGG 318 
84A19_M.sativa_                     YSEEAKLNNESD-----------DLHNSIKLTKDNIKAIIMD---VMFGG 318 
84A21_soybean_                      YSEEAKLNNESD-----------DLQNSIRLTKDNIKAIIMD---VMFGG 319 
84A18_M.truncatula                  YSDEAKVENESD-----------DLHNSIKLTRDNIKAIIMD---VMFGG 310 
84A28_papaya                        YSEDAQKG-QFD-----------ESQFAIKLTRDNIKGIIMD---VMFGG 303 
84A29_papaya                        YSEDASKE-DFD-----------ESQSVIKLTRDHIKAIIMD---VMFGG 313 
84A12_poplar                        YSEDASKN-DFD-----------ESRSTVKFNKDHIKALIMD---VMFGG 319 
CYP84A30_gi|147799011|emb|CAN7      YSKDVAAE-DLN--------------SSIKFTRDDIKAIIMD---VMFGG 315 
84A30_vitis                         YSKDVAAE-DLN--------------SSIKFTRDNIKAIIMD---VMFGG 315 
84A32v1_vitis                       YSEDVAAE-DLN--------------SSIKFTRDNIKAIIMD---VMFGG 315 
84A4_Arab                           YEEEVKVN-----------------NSVTKINLDNIKGIIMD---VMFGG 282 
84A7_rice                           LVDAPGGRHKRADG---------VELGDLHLTRDNIKGLIMARNDIMFGG 314 
                                      .                           :. *.**  **    .:*** 
 
84A5_rice                           TETVASAIEWAMAEMMHSPDDLRRVQEELAAVVGLGRD-VAESDLDKLPF 374 
84A33_Zea_BT041447                  TETVASAIEWAMAEMMHSPDDLRRVQQELADVVGLDRN-VSESDLDRLPF 376 
84A6_rice                           TETVASAIEWAMAELLHSPGDLRRLQAELADVVGLGRG-VEEGDLEKLPF 354 
84A23_Brassica_                     TETVASAIEWALTELLRSPEDLNRVQQELAEVVGLDRR-VEESDIEKLTF 369 
84A24v1_Brassica                    TETVASAIEWALTELLRSPEDLKRVQQELAEVVGLDRR-VEESDIEKLTF 369 
84A25_Brassica                      TETVASAIEWALTELLRSPEDLKRVQQELAEVVGLDRR-VEESDIEKLTF 362 
84A1_Arab.                          TETVASAIEWALTELLRSPEDLKRVQQELAEVVGLDRR-VEESDIEKLTY 369 
84A26_papaya                        TETVASAIEWALSELMRCPEELKRVQQELADVVGLDRR-VEEKDMEKLTY 366 
84A27_papaya                        TETVASAIEWALAELMHCPEELKRVQQELADVVGLDRR-LEEKDIEKLTY 352 
84A2_tom                            TETVASAIEWAMAELMKSPEDLKKVQQELANVVGLNRK-VDESDFENLTY 369 
84A14v1_tobacco                     TETVASAIEWAMAELMRSPEDLKKVQQELANVVGLNRK-VEESDFEKLTY 373 
84A9_Centaurium_                    TETVASAIEWAMAELMRNPDDLKRVQQELSDVVGLHRK-VQESDFEKLTY 367 
84A15_Camptotheca_                  TETVASAIEWAMAELMKSPEDLKRVQQELAEVVGLDRR-LEESDFDKLTY 362 
84A3_Liquidambar                    TETVASAIEWAMTELMKSPEDLKKVQQELAVVVGLDRR-VEEKDFEKLTY 359 
84A31_vitis                         TETVASAIEWAMAEMMKSPEDLKKVQQELADVVGLNRR-VEESDLEKLTY 362 
84A10_poplar                        TETVASAIEWAMAELLKSPEDIKRVQQELADVVGLERR-VEESDFDKLTF 362 
84A11_poplar                        TETVASAIEWVMAELMKSPEDQKRVQQELADVVGLERR-VEESDIEKLTF 363 
84A16_Broussonetia_                 TETVASAIEWAMTEMMRCPEDLKKVQQELADVVGLDRR-LEESDFEKLTY 363 
84A17_M.truncatula                  TETVASAIEWAMAELMKSPEDLKKVQQELAEVVGLSRQ-VEESDFEKLTY 367 
84A20_M.sativa_                     TETVASAIEWAMAELMKSPEDLKKVQQELAEVVGLSRQ-VEEPDFEKLTY 367 
84A19_M.sativa_                     TETVASAIEWVMAELMKSPEDLKKVQQELAEVVGLSRQ-VEEPDFEKLTY 367 
84A21_soybean_                      TETVASAIEWAMAELMRSPEDQKRVQQELADVVGLDRR-AEESDFEKLTY 368 
84A18_M.truncatula                  TETVASAMEWAMSELMRNPEELKRVQQELAVVVGLDRR-VEESDIEKLTY 359 
84A28_papaya                        TETVASAIEWTLSELIKSPEDLKRVQRELADVVGLNRA-VQESDMEKLTF 352 
84A29_papaya                        TETVASAIEWALAELMKSPEDLKRVQQELADVVGLNRV-VQESDFEKLTF 362 
84A12_poplar                        TETVASAIEWAIAELMKSPEDLKKVHQELMDVVGLNRT-VHESDLEKLIY 368 
CYP84A30_gi|147799011|emb|CAN7      TETVASAIEWAMAELMKSPDDLKKLQQELIDVVGLNRR-LHESDLEKLTY 364 
84A30_vitis                         TETVASAIEWAMAELMKSPDDLKKLQQELIDVVGLNRR-LHESDLEKLTY 364 
84A32v1_vitis                       TETVASAIEWAMAELMKSPDDLKKLQQELTDVVGLNRR-LHESDLEKLTY 364 
84A4_Arab                           TETVALAIEWVLTEILRSPENMKRVQDELTSVVGLDRWRVEDTHLEKLTF 332 
84A7_rice                           TKTVASTVEWALSELLRNPDELRRAQDELAGVVGLRRR-VNQDDLDNLPH 363 
                                    *:*** ::**.::*::: * : .: : **  **** *    : .::.* . 
 
 
 
 
 
 



84A5_rice                           LRCVIKETLRLHPPIPILLHETAADCLVAGYSVPRGSRVMVNVWAIARDR 424 
84A33_Zea_BT041447                  LRCVIKETLRLHPPIPLLLHETADDCVVAGYSVPRGSRVMVNVWAIGRHR 426 
84A6_rice                           LRCVAMETLRLHPPIPLLLHEAAADCVVGGYSVPRGARVVVNVWSVGRDA 404 
84A23_Brassica_                     LKCTLKETLRLHPPIPLLLHETAEDTEIDGYFVPKKSRVMINAFAIGRDK 419 
84A24v1_Brassica                    LKCTLNETLRLHPPIPLLLHETAEDTEIDGYFVPKKSRVMINAFAIGRDK 419 
84A25_Brassica                      LKCTLKETLRLHPPIPLLLHETAEDTEIDGYFVPKKSRVMINAFAIGRDP 412 
84A1_Arab.                          LKCTLKETLRMHPPIPLLLHETAEDTSIDGFFIPKKSRVMINAFAIGRDP 419 
84A26_papaya                        LKCVIKETLRLHPPIPLLLHETAEDAEIGGYVIPKKSRVMINAWAINRDA 416 
84A27_papaya                        LKCVIKETLRLHPPIPLLLHETAEDTDVAGYLIPKKSRVMINAWAIGRDP 402 
84A2_tom                            LKCCLKETLRLHPPIPLLLHETAEESTVSGYYIPANSHVIINSFAIGRDK 419 
84A14v1_tobacco                     LRCCLKETLRLHPPIPLLLHETAEESTVSGYHIPAKSHVIINSFAIGRDK 423 
84A9_Centaurium_                    FKCCLKETLRLHPPIPLLLHETAEASEIAGYRIPAKSRVMINAWAIGRDK 417 
84A15_Camptotheca_                  LKCALKETLRLHPPIPLLLHETAEDTEVAGYYIPARSRVMINAWAIGRDK 412 
84A3_Liquidambar                    LKCVLKEVLRLHPPIPLLLHETAEDAEVGGYYIPAKSRVMINACAIGRDK 409 
84A31_vitis                         LKCVLKETLRLHPPIPLLLHETAEDAEVAGYHIPARSRVMINAWAIGRDK 412 
84A10_poplar                        FKCTLKETLRLHPPIPLLLHETSEDAEVAGYYVPKKTRVMINAYAIGRDK 412 
84A11_poplar                        LKCALKETLRMHPPIPLLLHETSEDAEVAGYFIPKQTRVMINAYAIGRDK 413 
84A16_Broussonetia_                 LRCAIKETLRLHPPIPLLLHETAEDAAVAGYHIPKGSRVMINAWAIGRDK 413 
84A17_M.truncatula                  LKCALKETLRLHPPIPLLLHETAEEATVNGYFIPKQARVMINAWAIGRDA 417 
84A20_M.sativa_                     LKCALKETLRLHPPIPLLLHETAEEATVNGYFIPKQARVMINAWAIGRDA 417 
84A19_M.sativa_                     LKCALKETLRLHPPIPLLLHETAEEATVNGYFIPKQARVMINAWAIGRDA 417 
84A21_soybean_                      LKCALKETLRLHPPIPLLLHETAEDATVGGYFVPRKARVMINAWAIGRDK 418 
84A18_M.truncatula                  LKCAVKETLRLHPPIPLLLHETAEDATVGGYFVPKGSRVMINVWAIGRDK 409 
84A28_papaya                        LKCVLKETLRLHPPIPLLLHETSKDSVVSGYKIPSGSRIMINVWAIGRDG 402 
84A29_papaya                        LKCVIKETLRLHPPIPLFLHETAQDTVVSGYRIPSGSRVMINAWAVGRDR 412 
84A12_poplar                        LKCAMKETLRLHPPIPLLLHETAKDTVLNGYRIPARSRVMINAWAIGRDP 418 
CYP84A30_gi|147799011|emb|CAN7      LKCCIKETLRLHPPIPVLLHETAEDSVVAGYSVPARSDVMINAWAINRDK 414 
84A30_vitis                         LKCCIKETLRLHPPIPVLLHETAEDSVVAGYSVPARSDVMINAWAINRDK 414 
84A32v1_vitis                       LKCCIKETLRLHPPIPVLLHETSEASVVAGYSVPARSDVMINAWAINRDK 414 
84A4_Arab                           LKCILKETLRLHPPFPLLLHETVKDTEISGYFIPKGSRVMVNTYALGRDP 382 
84A7_rice                           LRCVTKEVLRLHPPLPLLLRESLHDCAIGGYTVPRGSRIWINNWAMCRDE 413 
                                    ::*   *.**:***:*::*:*:     : *: :*  : : :*  :: *.  
 
84A5_rice                           AAWG-PDADAFRPSRFAAGAAAEGLDFRGGCFEFLPFGSGRRSCPGMALG 473 
84A33_Zea_BT041447                  ASWK-DADAFRPSRFAAPEGEAAGLDFKGGCFEFLPFGSGRRSCPGMALG 475 
84A6_rice                           GAWK-GDAGAFRPARFMAGGEAAGMDLRGGCFELLPFGSGRRACPAIVLG 453 
84A23_Brassica_                     NSWV-DPETFRPSRFLEP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG 464 
84A24v1_Brassica                    NSWV-DPETFRPSRFLEP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG 464 
84A25_Brassica                      KSWP-DAETFRPSRFLEP----GVADFKGSNFEFIPFGSGRKSCPGMQLG 457 
84A1_Arab.                          TSWT-DPDTFRPSRFLEP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG 464 
84A26_papaya                        KSWE-NPDSFKPSRFLNQ----GMPDFKGSNFEFIPFGSGRRSCPGMQLG 461 
84A27_papaya                        TSWD-EPDSFKPSRFLNQ----GMPDFKGSNFEFIPFGSGRRSCPGMQLG 447 
84A2_tom                            NSWE-DPDSFKPSRFLKE----GVADFKGGNFEFLPFGSGRRSCPGMQLG 464 
84A14v1_tobacco                     NSWE-DPETYKPSRFLKE----GVPDFKGGNFEFIPFGSGRRSCPGMQLG 468 
84A9_Centaurium_                    DSWK-DPDTFRPARFLEE----GVPDFKGSNFEFIPFGSGRRSCPGMQLG 462 
84A15_Camptotheca_                  NSWD-EPETFKPSRFLKE----GVPDFKGSNFEFIPFGSGRRSCPGMQLG 457 
84A3_Liquidambar                    NSWA-DPDTFRPSRFLKD----GVPDFKGNNFEFIPFGSGRRSCPGMQLG 454 
84A31_vitis                         NSWD-EPETFKPSRFLKA----GVPDFKGSNFEFIPFGSGRRSCPGMQLG 457 
84A10_poplar                        NSWE-DPDSFKPSRFLEP----GVPDFKGNHFEFIPFGSGRRSCPGMQLG 457 
84A11_poplar                        NSWE-DPDAFKPSRFLKP----GVPDFKGNHFEFIPFGSGRRSCPGMQLG 458 
84A16_Broussonetia_                 NSWA-DPDSFKPARFLRD----GVPDFKGSNFEFIPFGSGRRSCPGMQLG 458 
84A17_M.truncatula                  NCWE-EPQSFKPSXVFET----RCARFQRK-------------------- 442 
84A20_M.sativa_                     NCWE-EPESFKPSRFLKP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG 462 
84A19_M.sativa_                     NCWD-EPESFKPSRFLKP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG 462 
84A21_soybean_                      NSWE-EPETFKPARFLKP----GVPDFKGSNFEFIPFGSGRRSCPGMVLG 463 
84A18_M.truncatula                  DSWE-DPEEFRPSRFLDS----SAPDFKGSHFEFIPFGSGRRSCPGMQLG 454 
84A28_papaya                        SAWV-DPDVFRPSRFLEE----GAPDFKGSNFQFIPFGSGRRSCPGMQLG 447 
84A29_papaya                        SSWV-DPDDFRPTRFLEE----GAPDFKGTNFEFIPFGSGRRSCPGMQLG 457 
84A12_poplar                        NAWE-DPDKFNPSRFLDG----KAPDFRGMDFEFLPFGSGRRSCPGMQLG 463 
CYP84A30_gi|147799011|emb|CAN7      TAWE-DPETFKPERFLK-----DAPDFKGSHFEFIPFGSGRRSCPGMQLG 458 
84A30_vitis                         TAWE-DPETFKPERFLK-----DAPDFKGSHFEFIPFGSGRRSCPGMQLG 458 
84A32v1_vitis                       TAWE-DPETFKPERFLKK----DAPDFKGSHFEFIPFGSGRRSCPGMQLG 459 
84A4_Arab                           NSWS-DPESFNPGRFLNP----IAPDLKGNNFEFVPFGSGRRSCPGMQLG 427 
84A7_rice                           VLWGTDAAAFRPSRFADES---ARVEFKGGDFQYLPFGSGRRSCPGMQLG 460 
                                      *                       ::                       
 
 
 
 
 
 



84A5_rice                           LYALELAVARLAHGFNWSLPDGMKPSELDMSDIFGLTAPRATRLSAVATP 523 
84A33_Zea_BT041447                  LYALELAVAQLAHAFNWSLPDGMKPSEMDMGDIFGLTAPRATRLYAVPTP 525 
84A6_rice                           MYELELVVARLVHAFGWAPPGGVAPEELDMADGFGLTAPRAARLRAVPTP 503 
84A23_Brassica_                     LYALELAVAHILHCFTWKLPDGMKPSELDMSDVFGLTAPKATRLYAVPST 514 
84A24v1_Brassica                    LYALELAVAHILHCFTWKLPDGMKPSELDMSDVFGLTAPKATRLYAVPCT 514 
84A25_Brassica                      LYALELAVAHILHCFTWKLPDGMKASELDMNDVFGLTAPKATRLFAVPST 507 
84A1_Arab.                          LYALDLAVAHILHCFTWKLPDGMKPSELDMNDVFGLTAPKATRLFAVPTT 514 
84A26_papaya                        LYALELGVAHLLHCFTWSLADGMKPSELDMNDVFGLTAPRATRLMAVPSS 511 
84A27_papaya                        LYALELGVAHLLHCFSWSLPDGMKPSELDMSDVFGLTAPKATRLMAVPSS 497 
84A2_tom                            LYALEMAVAHLLHCFTWELPDGMKPSELNMDDMFGLTAPLANRLVAVPTP 514 
84A14v1_tobacco                     LYALEMAVAHLLHCFTWELPDGMKPSELKMDDIFGLTAPRANRLVAVPTP 518 
84A9_Centaurium_                    LYALEVAVAHLLHCFTWELPDGMKPSELDMGDVFGLTAPRASRLVAVPSP 512 
84A15_Camptotheca_                  LYALEMAVAHLLHCFTWTLPDGMKPSELDTDDVFGLTAPRATLFVAVPSP 507 
84A3_Liquidambar                    LYALETTVAHLLHCFTWELPDGMKPSELEMNDVFGLTAPRAIRLTAVPSP 504 
84A31_vitis                         LYALELAVVHLLHCFTWELPDGMKPSELDMGDVFGLTAPRATRLVAVPSP 507 
84A10_poplar                        LYALDLAVAHLLHCFTWELPDGMKPSELDMTDMFGLTAPRATRLVAVPRK 507 
84A11_poplar                        LYTLDLAVAHLLHCFTWELPDGMKPSELDMTDMFGLTAPRATRLVAVPSK 508 
84A16_Broussonetia_                 LYALELTVGHLLHCFTWNLPDGMKPSELDMNDVFGLTAPRATRLVAIPTK 508 
84A17_M.truncatula                  -------------------------------------------------- 
84A20_M.sativa_                     LYALDLAVAHLLHCFTWELPDGMKPSEMDMSDVFGLTAPRASRLIAIPTK 512 
84A19_M.sativa_                     LYALDLAVAHLLHCFTWELPDGMKPSEMDMSDVFGLTAPRASRLIAIPTK 512 
84A21_soybean_                      LYALELAVAHLLHCFTWELPDGMKPSEMDMGDVFGLTAPRSTRLIAVPTK 513 
84A18_M.truncatula                  LYALDLALAHLLHCFTWELPNGMRASEMDTSDVFGLTAPRASRLIAVPAK 504 
84A28_papaya                        LYALDLTVAHLLHCFNWELPDGQKPSELNMDDVFGLTAPRASQLVAVPSY 497 
84A29_papaya                        LYAVDLTVAHLLHCFNWELPDG---------------------------- 479 
84A12_poplar                        LYALELAVAHLLHCFNWELPHGMKPAELDMNDVFGLTAPRAVRLVAVPTY 513 
CYP84A30_gi|147799011|emb|CAN7      LYGLDLAVGHLVHCFSWELPDGMKASDLDMSDVFGLTAPRAIQLIAVPTY 508 
84A30_vitis                         LYGLDLAVGHLVHCFSWELPDGMKASDLDMSDVFGLTAPRAIQLIAVPTY 508 
84A32v1_vitis                       LYGLDLAVAHLVHCFSWELPDGMKASDLDMSDLFGLTAPRAIQLVAVPTY 509 
84A4_Arab                           LYAFELAVAHLLHCFTWSLPDGMNPGDVDTVEGPGLTVPKAIPLVAVPTT 477 
84A7_rice                           MFAVELGLAELLHCFDWSLPAGTEPLELDMDDVFGLTAPKAERLCAVPSP 510 
                                                                                       
 
84A5_rice                           RLTCPLY-- 530 
84A33_Zea_BT041447                  RLNCPLY-- 532 
84A6_rice                           RLTCPM--- 509 
84A23_Brassica_                     RLICSV--- 520 
84A24v1_Brassica                    RLICSV--- 520 
84A25_Brassica                      RLICAV--- 513 
84A1_Arab.                          RLICAL--- 520 
84A26_papaya                        RLICPLH-- 518 
84A27_papaya                        RLICPLY-- 504 
84A2_tom                            RLLCEIY-- 521 
84A14v1_tobacco                     RLLCPLY-- 525 
84A9_Centaurium_                    RLLCPLY-- 519 
84A15_Camptotheca_                  RLLCPLY-- 514 
84A3_Liquidambar                    RLLCPLY-- 511 
84A31_vitis                         RLECPLS-- 514 
84A10_poplar                        RVVCPL--- 513 
84A11_poplar                        RVLCPL--- 514 
84A16_Broussonetia_                 RVVCTI--- 514 
84A17_M.truncatula                  --------- 
84A20_M.sativa_                     RVLCPLD-- 519 
84A19_M.sativa_                     RVLCPLD-- 519 
84A21_soybean_                      RVVCPLF-- 520 
84A18_M.truncatula                  RVVCPL--- 510 
84A28_papaya                        RLSCP---- 502 
84A29_papaya                        --------- 
84A12_poplar                        RLNCPL--- 519 
CYP84A30_gi|147799011|emb|CAN7      RLQCLLLE- 516 
84A30_vitis                         RLQCLLLE- 516 
84A32v1_vitis                       RLQCPLLE- 517 
84A4_Arab                           RLLCPIVVS 486 
84A7_rice                           RLSCPLL-- 517 
 



 
 
Supplementary Table 1. Numbers of Cytochrome P450 genes in six complete genomes 
sorted by family and in the cases of CYP90 and CYP97 by subfamily.  This tally does not 
include pseudogenes. Line 81 provides the organism totals. Ara Arabidopsis, Pap papaya, 
Gra grape, Pop poplar.  



Supplementary Table 2  
All Cytochrome P450 genes and pseudogenes in, Arabidopsis, rice, poplar, papaya, grape and moss 
 
Arabidopsis is shown in black, rice in red, poplar in blue, papaya in orange, grape in green and moss in purple 
The pseudogenes end in several conventions:  
-de for detritus exon near the parent gene, 
-se for solo exon not associated with a parent gene.   
-un for pseudogenes unassigned to a specific subfamily.   
The capital P on the end of a gene indicates a more complete pseudogene, not just one or two exons. 
 
There are 310 unique named cottonwood P450s.  In addition to these there are 
52 probable alleles with slightly different sequences to these 310.  The alleles 
are marked as v1, v2, v3 etc. on the end of the names.  Some of these might be due to 
sequence errors on duplicated contigs.  13 of the 310 sequences are incomplete,  
with part of the sequence in a sequence gap or split into non-overlapping contigs. 
[71D27, 71D44, 71D28, 76T4, 80C2, 81B10, 81S2, 82C8, 89A25, 98A26, 72D2, 714E2, 716C3] 
 
13 poplar sequences have a duplicate seq on another contig that is 100% identical  
or has just one or two amino acid differences.  These 13 are  
[71B40v1, 71B40v2, 71D22v1, 71D22v2, 71D29v1, 71D29v2, 71D38v1, 71D38v2,  
71D40Pv1, 71D40Pv2, 74C6v1, 74C6v2, 74C7v1, 74C7v1, 85A1, 85A1P, 98A25v1,  
98A25v2, 704A12, 704A12P, 705B4Pv1, 705B4Pv2, 711A7v1, 711A7v2, 715A2v1, 715A2v2] 
many of these have one partner on a high numbered scaffold.  These scaffolds 
are less reliable and may be haplotypic to the genome assembly i.e. alleles. 
 
CYP72D2 has two entries because one entry has exon 1 and the other has exons 2-5. 
We believe this is one gene, but cannot prove it yet. 
 
The sum of 310 genes + 203 pseudogene sequences + 52 possible alleles + 
One extra entry for 72D2 = 566 P450 Sequences found in the Populus genome data. 
 
 
Arabidopsis                              Rice                        Populus     Papaya     Grape           Moss 
        synonyms           ATG number 
 
CYP51G1 CYP51A2             At1g11680    CYP51G1                     51G1   51G1      51G1  51G1 
CYP51G2P CYP51A1            At2g17330    CYP51G3                     51G5        51G6 
                                         CYP51G4P            51G7P 
                                         CYP51H1   
                                         CYP51H2P  
                                         CYP51H3   
                                         CYP51H4   
                                         CYP51H5   
                                         CYP51H6   
                                         CYP51H7   
                                         CYP51H8   
                                         CYP51H9   



CYP71A12                    At2g30750              
CYP71A13                    At2g30770              
CYP71A14                    At5g24960              
CYP71A15                    At5g24950              
CYP71A16                    At5g42590              
CYP71A17P                                          
CYP71A18                    At1g11610              
CYP71A19                    At4g13290              
CYP71A20                    At4g13310              
CYP71A21                    At3g48320              
CYP71A22                    At3g48310              
CYP71A23                    At3g48300              
CYP71A24                    At3g48290              
CYP71A25                    At3g48280              
CYP71A26                    At3g48270              
CYP71A27P                   At4g20240a             
CYP71A28                    At4g20240b             
CYP71B2                     At1g13080              
CYP71B3                     At3g26220              
CYP71B4                     At3g26280              
CYP71B5                     At3g53280                                71B38         71B46 
CYP71B6                     At2g24180                                71B39P  71B47 
CYP71B7                     At1g13110                                71B40v1  71B48 
CYP71B8                     At5g35715                                71B40v2  71B49 
CYP71B9                     At2g02580                                71B41         71B50P 
CYP71B10                    At5g57260                                71B41-de1b  71B51P 
CYP71B11                    At5g25120                                71B42P  71B52P 
CYP71B12                    At5g25130                                71B43P  71B53P 
CYP71B13                    At5g25140                                71B44P  71B54P 
CYP71B14                    At5g25180                                71B45P  71B55 
CYP71B15 PAD3               At3g26830                   71B56P 
CYP71B16                    At3g26150                   71B57 
CYP71B17                    At3g26160                   71B58P 
CYP71B18                                                71B59 
CYP71B19                    At3g26170                   71B60P 
CYP71B20                    At3g26180                   71B61P 
CYP71B21                    At3g26190                   71B62P 
CYP71B22                    At3g26200              
CYP71B23                    At3g26210              
CYP71B24                    At3g26230              
CYP71B25                    At3g26270              
CYP71B26                    At3g26290              
CYP71B27                    At1g13070              
CYP71B28                    At1g13090              
CYP71B29                    At1g13100              
CYP71B30P                   At3g53290              
CYP71B31                    At3g53300              



CYP71B32                    At3g53305              
CYP71B33                                           
CYP71B34                    At3g26300              
CYP71B35                    At3g26310              
CYP71B36                    At3g26320              
CYP71B37                    At3g26330              
CYP71B38                    At3g44250              
                                         CYP71C12  
                                         CYP71C13P 
                                         CYP71C14P  
                                         CYP71C15   
                                         CYP71C16  
                                         CYP71C17  
                                         CYP71C18P  
                                         CYP71C19  
                                         CYP71C20  
                                         CYP71C21  
                                         CYP71C22P 
                                         CYP71C23P 
                                         CYP71C32 
                                         CYP71C33 
                                                                     71D22 
                                                                     71D22P 
                                                                     71D23P 
                                                                     71D24P 
                                                                     71D25Pv1 
                                                                     71D25Pv2 
                                                                     71D26 
                                                                     71D27 
                                                                     71D28v1 
                                                                     71D28v2 
                                                                     71D29v1 
                                                                     71D29v2 
                                                                     71D29-se1[1] 
                                                                     71D29-se2[1] 
                                                                     71D29-se3[1] 
                                                                     71D30P 
                                                                     71D31P 
                                                                     71D32P 
                                                                     71D33P 
                                                                     71D34 
                                                                     71D35P 
                                                                     71D36Pv1 
                                                                     71D36Pv2 
                                                                     71D36Pv3 
                                                                     71D37P 
                                                                     71D38v1 



                                                                     71D38v2 
                                                                     71D38v2-de2b 
                                                                     71D38v2-de2c 
                                                                     71D39 
                                                                     71D40Pv1 
                                                                     71D40Pv2 
                                                                     71D41 
                                                                     71D42 
                                                                     71D43 
                                                                     71D44 
                                                                     71D45P 
                                                                     71D46P 
                                                                     71D53P 
                                         CYP71E4   
                                         CYP71E5   
                                         CYP71E6 
                                         CYP71K1   
                                         CYP71K2P  
                                         CYP71K3   
                                         CYP71K4   
                                         CYP71K5   
                                         CYP71K6   
                                         CYP71K7P  
                                         CYP71K8   
                                         CYP71K9   
                                         CYP71K10  
                                         CYP71K11  
                                         CYP71K12  
                                         CYP71K13P 
                                         CYP71P1   
                                         CYP71P2P  
                                         CYP71Q1   
                                         CYP71Q2   
                                         CYP71Q3P  
                                         CYP71Q4P  
                                         CYP71R1   
                                         CYP71R2P  
                                         CYP71R3   
                                         CYP71S1   
                                         CYP71S2   
                                         CYP71T1   
                                         CYP71T2   
                                         CYP71T3   
                                         CYP71T4   
                                         CYP71T5   
                                         CYP71T7   
                                         CYP71T10P 



                                         CYP71U1P  
                                         CYP71U2   
                                         CYP71U3   
                                         CYP71V1P   
                                         CYP71V2   
                                         CYP71V3   
                                         CYP71V4   
                                         CYP71V5   
                                         CYP71V6P  
                                         CYP71W1   
                                         CYP71W2P  
                                         CYP71W3   
                                         CYP71W4   
                                         CYP71W5P  
                                         CYP71W6P  
                                         CYP71X1P  
                                         CYP71X2   
                                         CYP71X3   
                                         CYP71X4   
                                         CYP71X5   
                                         CYP71X6P   
                                         CYP71X7   
                                         CYP71X8   
                                         CYP71X9P  
                                         CYP71X10  
                                         CYP71X11  
                                         CYP71X12  
                                         CYP71X13P 
                                         CYP71X14  
                                         CYP71X15  
                                         CYP71X16  
                                         CYP71Y1P   
                                         CYP71Y2P  
                                         CYP71Y3   
                                         CYP71Y4   
                                         CYP71Y5   
                                         CYP71Y6   
                                         CYP71Y7   
                                         CYP71Y8   
                                         CYP71Y9P  
                                         CYP71Z1   
                                         CYP71Z2   
                                         CYP71Z3   
                                         CYP71Z4   
                                         CYP71Z5   
                                         CYP71Z6   
                                         CYP71Z7   



                                         CYP71Z8   
                                         CYP71Z9/Z10 
                                         CYP71AA1  
                                         CYP71AA2  
                                         CYP71AA3  
                                         CYP71AA4P 
                                         CYP71AA5  
                                         CYP71AB1  
                                         CYP71AB2  
                                         CYP71AB3  
                                         CYP71AC1  
                                         CYP71AC2  
                                         CYP71AC3P 
                                         CYP71AC5P 
                                         CYP71AC6P 
                                         CYP71AC7P 
                                         CYP71AD1  
                                         CYP71AF1  
                                         CYP71AG1  
                                         CYP71AG2P 
                  71AH4 
                  71AH5P 
                                         CYP71AK1  
                                         CYP71AK2  
                                                                     CYP71AN1  71AN6 
                                                                     CYP71AN2v1  71AN7 
                                                                     CYP71AN2v2  71AN8P 
                                                                     CYP71AN3 
                                                                     CYP71AN4 
                                                                     CYP71AN5 
                                                                     CYP71AP1       71AP5 
                                                                     CYP71AP2v1 
                                                                     CYP71AP2v2 
                                                                     CYP71AP3 
                                                                     CYP71AP4 
                                                                     CYP71AQ1 
                                                                     CYP71-un1 
                                                                     CYP71-un2 
                                                                     CYP71-un3 
                                                                     CYP71-un4 
                                                                     CYP71-un5 
                  71AS3 
                  71AS3-de1b 
                  71AS4 
                  71AS5 
                  71AS5-de1b 
                  71AS6v1 



                  71AS6v2 
                  71AS7v1 
                  71AS7v2 
                  71AS8P 
                  71AS9P 
                  71AS10P 
                  71AS11P 
                  71AS12P 
                  71AT3 
                  71AT4 
                  71AT5P 
                  71AT6P 
                  71AT7 
                  71AT8 
                  71AT9 
                  71AT10Pv1 
                  71AT10Pv2 
                  71AT11P 
                  71AU3 
                  71AU4 
                  71AU5 
                  71AU6P 
                  71BC1 
                  71BC1-de2b 
                  71BC2 
                  71BC2-de1b 
                  71BC2-de1c 
                  71BC2-de1d 
                  71BC2-de2b 
             71BE2      71BE1 
             71BE3P     71BE4P 
                  71BE5 
                  71BE6 
                  71BE6-de1b 
                  71BE7 
                  71BE8P 
                  71BE9Pv1 
                  71BE9pv2 
                  71BE10v1 
                  71BE10v2 
                  71BE11 
                  71BE11-de1b 
                  71BE12 
                  71BE13 
                  71BE13-de2b 
                  71BE14P 
                  71BE15P 



                  71BE16P 
             71BF1 
             71BF2 
                  71BG5P 
CYP72A7                     At3g14610    CYP72A17                    CYP72A42v1  72A73      72A85 
CYP72A8                     At3g14620    CYP72A18                    CYP72A42v2  72A74      72A86P 
CYP72A9                     At3g14630    CYP72A19                    CYP72A42v3  72A75      72A86P-ie5b 
CYP72A10                    At3g14640    CYP72A20                    CYP72A42v4  72A76P     72A87 
CYP72A11                    At3g14650    CYP72A21                   CYP72A42-de5b 72A77P     72A87-de1b 
CYP72A12P                                CYP72A22                    CYP72A43  72A78P     72A88 
CYP72A13                    At3g14660    CYP72A23                    CYP72A44  72A79      72A89 
CYP72A14                    At3g14680    CYP72A24                   CYP72A44-de5b 72A80P     72A90 
CYP72A15                    At3g14690    CYP72A25                   CYP72A44-de5c 72A81      72A91P 
                                         CYP72A31P                  CYP72A44-de5d 72A82      72A92 
                                         CYP72A32                    CYP72A45P1  72A83      72A93 
                                         CYP72A33                    CYP72A45P2       72A94P 
                                         CYP72A34                    CYP72A46P1       72A95 
                                         CYP72A35                    CYP72A46P2       72A96 
                                         CYP72A36P                   CYP72A47       72A97P 
                                         CYP72A37P                   CYP72A48P       72A97P-ie5b 
                                         CYP72A38P                   CYP72A49P       72A98 
                                                                     CYP72A50P       72A99 
                  72A100P 
                  72A101P 
                  72A102P 
                  72A103 
                  72A104P 
                  72A105 
                  72A106P 
                  72A107 
                  72A108 
                  72A109 
                  72A110 
                  72A111P 
                  72A112P 
                  72A113 
                  72A114P 
                  72A115P 
                  72A116P 
                  72A117P 
                  72A119P 
CYP72C1                     At1g17060        72C2 
             72C3 
             72C4P 
                                                                     CYP72D1       72D3 
                                                                     CYP72D2       72D4 
                  72D5 



                  72D6 
                  72D7P 
CYP73A5 C4H, CA4H           At2g30490    CYP73A35P                   CYP73A42  73A79      73A78  73A48 
                                         CYP73A38                    CYP73A43  73A80      73A81  73A49 
                                         CYP73A39                    CYP73A44       73A82  73A50 
                                         CYP73A40                    CYP73A45P     73A51 
                73A52P 
                73A53P 
                73A54P 
CYP74A1 AOS                 At5g42650    CYP74A4                     CYP74A1  74A12      74A1  74A1 
                                         CYP74A5  OsAOS              CYP74A7       74A13  74A8 
                  74A14 
                  74A15 
                  74A16 
                  74A17 
CYP74B2 HPL                 At4g15440                                CYP74B7  74B14      74B13 
                                                                     CYP74C6v1 
                                                                     CYP74C6v2 
                                                                     CYP74C6v3 
                                                                     CYP74C7v1 
                                                                     CYP74C7v2 
                                                                     CYP74C8 
                                         CYP74E1   
                                         CYP74E2   
                                         CYP74E3P  
                                         CYP74F1   
                74G1 
                                         CYP75A11                    CYP75A12  75A30      75A28 
                                                                     CYP75A13       75A28-de2b 
                  75A32P 
                  75A33 
                  75A34 
                  75A35 
                  75A36 

     75A37P 
     75A38v1 
     75A38v2 
     75A38v3 
     75A39Pv1 
     75A39Pv2 
     75A40P 
     75A41 
     75A42 
     75A43 

CYP75B1 TT7 F3'H            At5g07990    CYP75B3                     CYP75B12  75B37      75B32v1 
                                         CYP75B11            75B32v2 
                  75B38 



                  75B38-de3b 
                  75B38-de3c 
                  75B39P 
                                                                     CYP76A8  76A11      76A10 
                                                                     CYP76A9P       76A12 
                                                                    CYP76A9P-de2b      76A13 
                  76A14P 
                  76A15 
                  76A15-de2b 
                  76A16 
                  76A17P 
CYP76C1                     At2g45560 
CYP76C2                     At2g45570 
CYP76C3                     At2g45580 
CYP76C4                     At2g45550 
CYP76C5                     At1g33730 
CYP76C6                     At1g33720 
CYP76C7                     At3g61040 
                                                                     CYP76F3  76F8      76F2 
                                                                     CYP76F4  76F9P      76F10P 
                  76F11 
                  76F12 
                  76F13P 
                  76F14 
                  76F15 
CYP76G1                     At3g52970         CYP76G2  76G7      76G6 
                                                                     CYP76G3 
                                                                     CYP76G4 
                                                                     CYP76G5 

CYP76G-se1[2] 
CYP76G-se2[1] 

                                         CYP76H4   
                                         CYP76H5   
                                         CYP76H6   
                                         CYP76H6-ie1b   
                                         CYP76H8   
                                         CYP76H9   
                                         CYP76H10  
                                         CYP76H11  
                                         CYP76H12P 
                                         CYP76H13P 
                                         CYP76H14P 
                                         CYP76H15P 
                                         CYP76H16P 
                                         CYP76K1   
                                         CYP76K2P  
                                         CYP76L1   



                                         CYP76M1   
                                         CYP76M2   
                                         CYP76M3P  
                                         CYP76M4P  
                                         CYP76M5   
                                         CYP76M6   
                                         CYP76M7   
                                         CYP76M8   
                                         CYP76M9   
                                         CYP76M10  
                                         CYP76M11P 
                                         CYP76M12P 
                                         CYP76M13  
                                         CYP76M14  
                                         CYP76N1P  
                                         CYP76N2   
                                         CYP76N4P  
                                         CYP76P1   
                                         CYP76P2   
                                         CYP76P3   
                                         CYP76P4P  
                                         CYP76P6   
                                         CYP76Q1   
                                         CYP76Q2   
                                                                     CYP76T1       76T7P 
                                                                     CYP76T2       76T7P-de2b 
                                                                     CYP76T3       76T8P 
                                                                     CYP76T4       76T8P-de2b 
                                                                     CYP76T5       76T8P-de2c 
                                                                     CYP76T6       76T9P 
                  76T10 
                  76T11 
                  76T12 
                  76T12-de2b 
                  76T12-de2c 
                  76T12-de2d 
                  76T13P 
                  76T14P 
                  76T15 
                  76T15-de3b 
                  76T16 
                  76T17 
                  76T17-de3b 
                  76T18 
                  76T19 
                  76T20 
                  76T20-de1b 



                  76T21 
                  76T22P 
                  76T22P-de2b 
                  76T23P 
                                         CYP76U1 
                                         CYP76V1 
                  76Y1 
                  76Y2 
                  76Y3 
                  76Y4P 
CYP77A4                     At5g04660    CYP77A9                     CYP77A10  77A15      77A14 
CYP77A5P                                                             CYP77A11P 
CYP77A6                     At3g10570              
CYP77A7                     At3g10560              
CYP77A8P                                           
CYP77A9                     At5g04630              
CYP77B1                     At1g11600    CYP77B2                     CYP77B3  77B7      77B6 
                                                                     CYP77B4 
CYP78A5                     At1g13710    CYP78A11 PLA1               CYP78A18  78A33      78A36  78A27 
CYP78A6                     At2g46660                                CYP78A19  78A34      78A37  78A28 
CYP78A7                     At5g09970                                CYP78A20  78A35      78A38 
CYP78A8                     At1g01190                                CYP78A21v1       78A39 
CYP78A9                     At3g61880                                CYP78A21v2       78A40 
CYP78A10                    At1g74110                                CYP78A22       78A41 
                                                                     CYP78A23       78A42 
                                                                     CYP78A24 
                                                                     CYP78A25 
                                                                     CYP78A26P 
 
                                         CYP78B4   
                                         CYP78B5   
                                         CYP78B6   
                                         CYP78C5   
                                         CYP78C6   
                                         CYP78C7   
                                         CYP78D1                     CYP78D2 
                                                                     CYP78D3v1 
                                                                     CYP78D3v2 
                                                                    CYP78D-se1[2] 
                78E1 
CYP79A2                     At5g05260    CYP79A7             79A15 
CYP79A3P                    At5g35917    CYP79A9             79A16P 
CYP79A4P                    At5g35920    CYP79A10            79A17 
                                         CYP79A11            79A18P 
                  79A18P-de1b 
                     79A19 
                  79A20P 



                  79A21v1 
                  79A21v2 
                  79A22P 
                  79A23 
                  79A23-de2b 
                  79A24 
                  79A25 
                  79A26 
                  79A27 
                  79A27-de1b 
                  79A28P 
                  79A29P 
                  79A30P 
                  79A31P 
                  79A-se1[3] 
                  79A-se2[3] 
CYP79B2                     At4g39950           79B6          
CYP79B3                     At2g22330                   79B7 
CYP79B4P                                                79B8 
CYP79C1                     At1g73370              
CYP79C2                     At1g58260              
CYP79C3P                                           
CYP79C4P                                           
CYP79C5P                    At1g58265              
                                                                     CYP79D5 
                                                                     CYP79D6v1 
                                                                     CYP79D6v2 
                                                                     CYP79D7 
                                                                     CYP79D8 
                                                                     CYP79D9P 
CYP79F1                     At1g16410              
CYP79F2                     At1g16400              
                                                                     CYP80C1 
                                                                    CYP80C1-se[1] 
                                                                     CYP80C2 
                                                                     CYP80D1 
                                                                    CYP80D1-se[1] 
                                                                     CYP80D2 
                                                                     CYP80E1       80E3 
                                                                     CYP80E2       80E4 
                  80E5 
             80J1 
             80J2 
             80J3 
                  80K1 
                  80K2 
                  80K3 



                                         CYP81A5   
                                         CYP81A6   
                                         CYP81A7   
                                         CYP81A8   
                                                                     CYP81B3v1  81B19      81B26 
                                                                     CYP81B3v2  81B20      81B27 
                                                                     CYP81B4  81B21      81B28P 
                                                                     CYP81B5  81B22      81B29 
                                                                     CYP81B6  81B23      81B30 
                                                                     CYP81B6P  81B24      81B31 
                                                                     CYP81B7       81B32 
                                                                     CYP81B8P1       81B33P 
                                                                     CYP81B8P2       81B34 
                                                                     CYP81B9P       81B35P 
                                                                     CYP81B10 
                                                                     CYP81B11 
                                                                     CYP81B12 
                                                                    CYP81B12-de2b 
                                                                     CYP81B13P 
                                                                    CYP81B-se1[2] 
                                                                    CYP81B-se2[1] 
                                                                    CYP81B-se3[1] 
                                                                     CYP81C3 
                                                                     CYP81C4 
                                                                     CYP81C5 
CYP81D1 CYP91A1             At5g36220                   81D14P 
CYP81D2                     At4g37367                   81D15P 
CYP81D3                     At4g37340                   81D16 
CYP81D4                     At4g37330                   81D17P 
CYP81D5                     At4g37320                   81D18 
CYP81D6                     At2g23220                   81D19 
CYP81D7                     At2g23190                   81D20 
CYP81D8                     At4g37370                   81D21 
CYP81D10                    At1g66540              
CYP81D11                    At3g28740              
CYP81F1 CYP91A2             At4g37430              
CYP81F2                     At5g57220              
CYP81F3                     At4g37400              
CYP81F4                     At4g37410              
CYP81G1                     At5g67310              
CYP81H1                     At4g37310              
CYP81K1                     At5g10610         81K3             
CYP81K2                     At5g10600              
                                         CYP81L2   
                                         CYP81L3   
                                         CYP81L4   
                                         CYP81L5   



                                         CYP81M1   
                                         CYP81N1   
                                         CYP81N2   
                                         CYP81N3P  
                                         CYP81P1   
                                                                     CYP81R1 
                                                                     CYP81R2 
                                                                     CYP81R3P 
                                                                     CYP81R4 
                                                                     CYP81R5P 
                                                                     CYP81R6 
                                                                     CYP81R6-de2b 
                                                                     CYP81S1v1 
                                                                     CYP81S1v2 
                                                                     CYP81S1v3 
                                                                     CYP81S2 
                                                                     CYP81S3 
                                                                     CYP81S4 
                                                                     CYP81S5P 
                                                                     CYP81S6 
                                                                     CYP81S7 
                                                                     CYP81S8 
                                                                     CYP81S9 
                                                                     CYP81S10P 
                                                                     CYP81S11 
                                                                     CYP81S12v1 
                                                                     CYP81S12v2 
                                                                     CYP81S13 
                                                                     CYP81S14v1 
                                                                     CYP81S14v2 
                                                                    CYP81S-se1[2] 
                                                                     CYP81T1 
                                                                     CYP81T1-de2b 
                                                                     CYP81T1-de2c 
                  81V1 
                  81V2 
                  81V3 
                  81V4P 
                  81V5P 
                  81V6 
                  81V7P 
                  81V8P 
                  81V9 
                  81V10P 
                  81V11P 
                  81V12P 
                  81V13 



                  81V14 
                  81V15P 
                  81V16P 
                  81V17 
                  81V18 
                  81V19 
                  81V20 
                  81V21 
                  81V21-de1b 
                  81V22P 
                  81V23 
                  81W1 
CYP82C2                     At4g31970                                CYP82C5  82C16P 
CYP82C3                     At4g31950                                CYP82C5P  82C17 
CYP82C4                     At4g31940                                CYP82C6P 
                                                                     CYP82C7Pv1 
                                                                     CYP82C7Pv2 
                                                                     CYP82C8P1 
                                                                     CYP82C8P2 
                                                                     CYP82C8P3 
                                                                     CYP82C9 
                                                                     CYP82C9P1 
                                                                     CYP82C9P2 
                                                                     CYP82C10 
                                                                     CYP82C10P 
                                                                     CYP82C11 
                                                                     CYP82C11P1 
                                                                     CYP82C11P2 
                                                                     CYP82C12P1 
                                                                  CYP82C12P1-de2b 
                                                                     CYP82C12P2 
                                                                     CYP82C13P 
                                                                     CYP82C14P 
                                                                     CYP82C15v1 
                                                                     CYP82C15v2 
                                                                     CYP82C15v3 
                                                                    CYP82C-se1[2] 
                                                                    CYP82C-se2[2] 
                                                                    CYP82C-se3[2] 
                                                                    CYP82C-se4[2] 
                                                                    CYP82C-se5[2] 
                                                                     CYP82D2       82D4 
                  82D5 
                  82D6 
                  82D7 
                  82D8P 
                  82D9 



                  82D10 
                  82D11P 
                  82D12P 
                  82D13 
                  82D14 
                  82D15 
                  82D16P 
                  82D17 
                  82D18 
                  82D19 
                  82D20v1 
                  82D20v2 
                  82D21 
                  82D22P 
                  82D23 
                  82D24 
CYP82F1                     At2g25160              
CYP82G1                     At3g25180             
                  82H2P 
                  82H3P 
                  82H4P 
                  82H5 
                  82H5-de2b 
                  82H6P.a 
                  82H6P.b 
                  82H7P 
                  82H8.a 
                  82H8.b 
                  82H9P.a 
                  82H9P.b 
                  82H10P 
                  82H11P.a 
                  82H11P.b 
                  82H12P.a 
                  82H12P.b 
                  82H13P.a 
                  82H13P.b 
                  82H14.a 
                  82H14.b 
                  82H14.c 
                  82H15P.a 
                  82H15P.b 
                  82H15P.a-de1b 
                  82H15P.b-de1b 
                  82H16 
                  82H17P 
                  82H18 



                  82H19P 
                  82H20P 
                  82H21P 
                  82H21P-de1b 
                  82H22 
                  82H22P-de2b 
                  82H22P-de2c 
                  82H22P-de2d 
                                                                     CYP82J1 
                                                                     CYP82J1P 
                                                                     CYP82J2P 
                                                                     CYP82K1 
                                                                     CYP82L1  82L3 
                                                                     CYP82L2 
                  82S1 
                  82S2Pv1 
                  82S2Pv2 
                  82S3 
                  82S3-de2b 
                  82S3-de2c 
                  82S4P 
                  82S5Pv1 
                  82S5Pv2 
                  82S6 
                  82S7 
                  82S8 
                  82S9 
                  82S10 
                  82S11 
                  82S12 
                  82S12-de2b 
                  82S13 
                  82S14P 
                  82S15v1 
                  82S15v2 
                  82S16P 
                  82S17 
CYP83A1                     At4g13770              
CYP83B1 SUR2 RNT1           At4g31500                   83B1 
                                                                     CYP83F1 
                                                                   CYP83F1-se1[1] 
                                                                   CYP82F1-se2[1] 
                                                                     CYP83F2 
                                                                   CYP82F2-se1[1] 
                                                                   CYP83F2-se2[2] 
                                                                   CYP83F2-se3[2] 
                                                                   CYP83F2-se4[1] 



                                                                   CYP83F2-se5[1] 
                                                                     CYP83F3v1 
                                                                   CYP83F3v1-de1b 
                                                                     CYP83F3v2 
                                                                     CYP83F3v3 
                                                                   CYP83F3-se1[2] 
                                                                   CYP83F3-se2[2] 
                                                                   CYP83F3-se3[2] 
                                                                     CYP83F4 
                                                                     CYP83F4-de2b 
                                                                     CYP83F5 
                                                                   CYP83F5-de2bv1 
                                                                   CYP83F5-de2bv2 
CYP84A1                     At4g36220    CYP84A5                     CYP84A10  84A26      84A30 
CYP84A4                     At5g04330    CYP84A6                     CYP84A11  84A27      84A31 
                                         CYP84A7                     CYP84A12  84A28      84A32v1 
                                         CYP84A8P                    CYP84A13P  84A29      84A32v2 
CYP85A1                     At5g38970    CYP85A1                     CYP85A1  85A8      85A1 
CYP85A2                     At3g30180                                CYP85A1P  85A9      85A10 
                                                                     CYP85A4       85A11P 
                                                                     CYP85A5 
CYP86A1                     At5g58860    CYP86A9                     CYP86A18  86A25      86A28 
CYP86A2                     At4g00360    CYP86A10                    CYP86A19  86A26      86A29 
CYP86A4                     At1g01600    CYP86A11                    CYP86A20  86A27      86A30 
CYP86A7                     At1g63710    CYP86A12P                   CYP86A21       86A31P 
CYP86A8 LCR                 At2g45970    CYP86A13P 
                                         CYP86A14P 
                                         CYP86A15P 
                                         CYP86A16P 
                                         CYP86A17P 
CYP86B1                     At5g23190    CYP86B3                     CYP86B4  86B8      86B7 
CYP86B2                     At5g08250                                CYP86B5 
CYP86C1                     At1g24540                                CYP86C5v1  86C9      86C8 
CYP86C2                     At3g26125                                CYP86C5v2       86C10 
CYP86C3                     At1g13140                                CYP86C6 
CYP86C4                     At1g13150              
                                         CYP86E1   
                86F1 
                86F2 
CYP87A2                     At1g12740    CYP87A4                     CYP87A7  87A10      87A12 
CYP87A3P                                 CYP87A5                     CYP87A8  87A11      87A13 
                                         CYP87A6             87A14 
                                         CYP87B1             87B6 
                                         CYP87B2             87B7 
                                         CYP87B3             87B8 
                                         CYP87B4             87B9 
                                         CYP87B5   



                                         CYP87C1P  
                                         CYP87C2   
                                         CYP87C3   
                                         CYP87C4   
                                         CYP87C5P  
                                                                     CYP87D1 
                                                                     CYP87D1P 
                                                                     CYP87D2v1 
                                                                     CYP87D2v2 
                                                                     CYP87D3 
                                                                     CYP87D4 
                                                                     CYP87D5 
                                                                     CYP87D6P 
                                                                     CYP87D7P 
                                                                     CYP87D8 
                                                                     CYP87D9 
                                                                     CYP87D10 
                                                                     CYP87D11 
                                                                     CYP87D12 
                                                                    CYP87D12-de1b 
                                                                     CYP87D13P 
                                                              CYP87D-se1[4:5:6:7] 
                                                              CYP87D-se2[6:7] 
CYP88A3                     At1g05160    CYP88A5                     CYP88A8  88A16      88A23 
CYP88A4                     At2g32440                                CYP88A9  88A17      88A24 
                                                                     CYP88A10P  88A18 
                                                                  CYP88A-se1[1:2] 88A19 

 88A20 
 88A21 
 88A22P 

CYP89A2                     At1g64900                                CYP89A11  89A42      89A38 
CYP89A3                     At5g61320                                CYP89A12       89A39 
CYP89A4                     At2g12190                                CYP89A13       89A40 
CYP89A5                     At1g64950                                CYP89A14P       89A41 
CYP89A6                     At1g64940                                CYP89A15v1       89A42 
CYP89A7                     At1g64930                                CYP89A15v2       89A43 
CYP89A9                     At3g03470                                CYP89A15v3       89A44 
                                                                     CYP89A16P       89A44-de1b 
                                                                     CYP89A17       89A44-de1c 
                                                                     CYP89A18       89A45 
                                                                     CYP89A19P       89A45-de1b 
                                                                     CYP89A20P       89A45-de1c 
                                                                     CYP89A21P       89A46 
                                                                     CYP89A22       89A47 
                                                                     CYP89A23       89A48P 
                                                                     CYP89A24P       89A49P 
                                                                     CYP89A25       89A50 



                                                                     CYP89A26       89A51 
                                                                     CYP89A27P       89A52 
                  89A52 
                  89A523-de1c 
                  89A54P 
                  89A55P 
                  89A56P 
                                         CYP89B1   
                                         CYP89B2   
                                         CYP89B3   
                                         CYP89B4   
                                         CYP89B5P   
                                         CYP89B6   
                                         CYP89B7P  
                                         CYP89B8P  
                                         CYP89B9   
                                         CYP89B10  
                                         CYP89B11  
                                         CYP89B12P 
                                         CYP89B13P 
                                         CYP89B14P 
                                         CYP89B15P 
                                         CYP89C1   
                                         CYP89C2   
                                         CYP89D1   
                                         CYP89E1   
                                         CYP89F1   
                                         CYP89G1   
CYP90A1 CBB3 CPD DWF3       At5g05690    CYP90A3                     CYP90A6  90A17      90A16 
                                         CYP90A4                     CYP90A6P 
                                                                     CYP90A7 
CYP90B1  DWF4 CLM           At3g50660    CYP90B2                     CYP90B6  90B13      90B12 
                                                                     CYP90B7 
                                                                     CYP90B7P 
CYP90C1                     At4g36380                                CYP90C3  90C6      90C5 
                  90C7P 
CYP90D1                     At3g13730    CYP90D2 D2, ebisu dwarf(d2) CYP90D5  90D9      90D8 
                                         CYP90D3                     CYP90D6 
                                         CYP90D4P  
                                         CYP92A7                     CYP92A17v1  92A33      92A32 
                                         CYP92A8                     CYP92A17v2       92A34 
                                         CYP92A9                     CYP92A18       92A35P 
                                         CYP92A10P                   CYP92A19       92A36 
                                         CYP92A11                    CYP92A19P       92A37 
                                         CYP92A12                    CYP92A20       92A38 
                                         CYP92A13                    CYP92A20P       92A39 
                                         CYP92A14                    CYP92A21 



                                         CYP92A15                    CYP92A22 
                                         CYP92A16P                   CYP92A22P 
                                                                     CYP92A23P 
                                                                     CYP92A24 
                                                                     CYP92A25 
                                         CYP92C1   
                                         CYP92C2P  
                                         CYP92C3P  
                                         CYP92C4P  
                                                                     CYP93A4  93A10      93A9 
                                                                     CYP93A5P  93A11      93A16 
                                                                     CYP93A6  93A12P     93A17 
                                                                     CYP93A7P  93A13      93A18 
             93A14 
             93A15P 
                                                                     CYP93B7 
                                                                     CYP93B8v1 
                                                                     CYP93B8v2 
                                                                     CYP93B8P1 
                                                                     CYP93B8P2 
CYP93D1                     At5g06900              
                                         CYP93F1   
                                         CYP93F2P  
                                         CYP93F3P  
                                         CYP93F4P  
                                         CYP93F5P  
                                         CYP93G1   
                                         CYP93G2   
                                                                     CYP94A9v1       94A15 
                                                                     CYP94A9v2       94A16 
                                                                     CYP94A10 
                                                                     CYP94A11 
                                                                     CYP94A12 
CYP94B1                     At5g63450    CYP94B4                     CYP94B6  94B8      94B10 
CYP94B2                     At3g01900    CYP94B5                     CYP94B7  94B9      94B11 
CYP94B3                     At3g48520              
CYP94C1                     At2g27690    CYP94C2                     CYP94C5  94C11      94C15v1 
                                         CYP94C3                     CYP94C6  94C12      94C15v2 
                                         CYP94C4                     CYP94C7  94C13      94C16 
                                                                     CYP94C8  94C14P     94C17 
                                                                     CYP94C8P 
CYP94D1                     At1g34540    CYP94D4                     CYP94D22       94D25 
CYP94D2                     At3g56630    CYP94D5                     CYP94D23v1 
CYP94D3P                                 CYP94D6                     CYP94D23v2 
                                         CYP94D7   
                                         CYP94D8P  
                                         CYP94D9   



                                         CYP94D10  
                                         CYP94D11  
                                         CYP94D12  
                                         CYP94D13  
                                         CYP94D14P 
                                         CYP94D15  
                                         CYP94D16P 
                                         CYP94D17P 
                                         CYP94D18P 
                                         CYP94D19P 
                                         CYP94D20P 
                                         CYP94D21P 
                                         CYP94E1   
                                         CYP94E2   
                                         CYP94E3   
                                                                     CYP94F1       94F2 
                94G1 
                94H1 
                94H2P 
                94H3P 
CYP96A1                     At2g23180                                CYP96A16v1  96A20      96A18 
CYP96A2                     At4g32170                                CYP96A16v2  96A21      96A24P 
CYP96A3                     At1g65340                                CYP96A17  96A22P     96A25 
CYP96A4                     At5g52320                   96A23P     96A26 
CYP96A5                     At2g21910                        96A27 
CYP96A6P                    At5g51900                        96A28 
CYP96A7                     At1g47630                        96A29P 
CYP96A8                     At1g47620                        96A30 
CYP96A9                     At4g39480              
CYP96A10                    At4g39490              
CYP96A11                    At4g39500              
CYP96A12                    At4g39510              
CYP96A13                    At5g02900              
CYP96A14P                   At1g66030              
                                         CYP96B2   
                                         CYP96B3   
                                         CYP96B4   
                                         CYP96B5   
                                         CYP96B6   
                                         CYP96B7   
                                         CYP96B8   
                                         CYP96B9   
                                         CYP96B10  
                                         CYP96D1   
                                         CYP96D2   
                                         CYP96E1   
                                                                     CYP96F1 



                                                                     CYP96F2 
                                                                     CYP96F3 
                                                                     CYP96F4 
                                                                     CYP96F5 
                                                                     CYP96G1 
                                                                     CYP96H1 
                                                                     CYP96H2P 
CYP97A3                     At1g31800    CYP97A4                     CYP97A7  97A12      97A11  97A8 
CYP97B3                     At4g15110    CYP97B4                     CYP97B7  97B16      97B15  97B8 
CYP97C1 LUT1                At3g53130    CYP97C2                     CYP97C4  97C13      97C12  97C5 
CYP98A3 REF8                At2g40890    CYP98A4                     CYP98A23  98A45      98A43  98A34 
CYP98A8                     At1g74540    CYP98A15PX = 98A18          CYP98A24 
CYP98A9                     At1g74550    CYP98A16P                   CYP98A25v1 
                                         CYP98A17P                   CYP98A25v2 
                                         CYP98A18                    CYP98A26 
                                                                     CYP98A27 
                                         CYP99A2   
                                         CYP99A3   
CYP701A3 GA3 AtKO1          At5g25900    CYP701A6                    CYP701A11  701A20     701A23 
                                         CYP701A7       701A21 
                                         CYP701A8       701A22 
                                         CYP701A9 
                                         CYP701A19  
                701B1 
CYP702A1                    At1g65670              
CYP702A2                    At4g15300              
CYP702A3                    At4g15310              
CYP702A4P                                          
CYP702A5                    At4g15393              
CYP702A6                    At4g15396              
CYP702A7P                                          
CYP702A8                    At3g30290              
CYP703A2                    At1g01280    CYP703A3                    CYP703A4  703A10     703A9 
                                                                     CYP703A5P 
                703B1 
                703B2 
                703B3 
CYP704A1                    At2g44890    CYP704A3                    CYP704A9  704A18     704A19 
CYP704A2                    At2g45510    CYP704A4                    CYP704A10       704A20 
                                         CYP704A5              CYP704A10-se1[5:6]      704A21v1 
                                         CYP704A6              CYP704A10-se2[5:6]      704A21v2 
                                         CYP704A7              CYP704A10-se3[5:6]      704A22 
                                         CYP704A8                  CYP704A10-de1b      704A23 
                                                                 CYP704A10-de1c2c 
                                                                     CYP704A11 
                                                                 CYP704A11-de5b6b 
                                                                     CYP704A12 



                                                                     CYP704A12P 
                                                                     CYP704A13P 
                                                                     CYP704A16 
CYP704B1                    At1g69500    CYP704B2                    CYP704B3  704B20     704B21  704B5 
                                                                     CYP704B4P     704B6 
                704B7 
                704B8P 
                704D1 
                704E1 
                704F1 
                704F2P 
                704F3P 
             704G11 
CYP705A1                    At4g15330              
CYP705A2                    At4g15350              
CYP705A3                    At4g15360              
CYP705A4                    At4g15380              
CYP705A5                    At5g47990              
CYP705A6                    At2g05180              
CYP705A8                    At2g27000              
CYP705A9                    At2g27010              
CYP705A10P                                         
CYP705A11P                                         
CYP705A12                   At5g42580              
CYP705A13                   At2g14100              
CYP705A14P                                         
CYP705A15                   At3g20080              
CYP705A16                   At3g20083              
CYP705A17P                                         
CYP705A18                   At3g20090              
CYP705A19                   At3g20100              
CYP705A20                   At3g20110              
CYP705A21                   At3g20120              
CYP705A22                   At3g20130              
CYP705A23                   At3g20140              
CYP705A24                   At1g28430              
CYP705A25                   At1g50560              
CYP705A26P                                         
CYP705A27                   At1g50520              
CYP705A28                   At3g20935              
CYP705A29P                                         
CYP705A30                   At3g20940              
CYP705A31P                                         
CYP705A32                   At3g20950              
CYP705A33                   At3g20960              
CYP705A34P                                         
CYP706A1                    At4g22690           706A14           



CYP706A2                    At4g22710              
CYP706A3                    At5g44620              
CYP706A4                    At4g12300              
CYP706A5                    At4g12310              
CYP706A6                    At4g12320              
CYP706A7                    At4g12330              
                                                                     CYP706B3 
                                         CYP706C1                    CYP706C5       706C7 
                                         CYP706C2                    CYP706C6       706C7-de1b 
                                         CYP706C3            706C8 
                                         CYP706C4            706C8-de2b 
                                                                     CYP706D1 
                                                                     CYP706D2 
             706F1P 
             706F2 
             706F3 
             706F4P 
             706F5 
             706F6 
             706F7P 
                  706G1 
                  706G1-de1b 
                  706G1-de1c 
                  706G2 
                  706G3 
                  706G3-de1b 
                  706H1 
                  706J1 
                  706J2P 
                  706J3 
                  706J4P 
                  706J5 
CYP707A1 ABA 8'-hydroxylase At4g19230    CYP707A5                    CYP707A9  707A30     707A38 
CYP707A2 ABA 8'-hydroxylase At2g29090    CYP707A6                    CYP707A10  707A31     707A39 
CYP707A3 ABA 8'-hydroxylase At5g45340    CYP707A37                   CYP707A11  707A32     707A40 
CYP707A4 ABA 8'-hydroxylase At3g19270                                CYP707A12v1  707A33     707A41 
                                                                     CYP707A12v2  707A34     707A42 
                                                                     CYP707A13  707A35P 
                                                                     CYP707A14  707A36P 
                                                                     CYP707A15 
CYP708A1                    At1g55940              
CYP708A2                    At5g48000              
CYP708A3                    At1g78490              
CYP708A4                    At3g44970              
CYP709B1                    At2g46960               709B5            
CYP709B2                    At2g46950              
CYP709B3                    At4g27710              



                                         CYP709C4  
                                         CYP709C5  
                                         CYP709C6  
                                         CYP709C7P 
                                         CYP709C8  
                                         CYP709C9  
                                         CYP709C10 
                                         CYP709C11 
                                         CYP709C12P 
                                         CYP709C13P 
                                         CYP709D1  
                                         CYP709E1  
                                         CYP709E2P  
                                         CYP709E3P 
                                                                     CYP709F1 
                                                                     CYP709F2P 
CYP710A1                    At2g34500    CYP710A5                    CYP710A12  710A19     710A18  710A13 
CYP710A2                    At2g34490    CYP710A6            710A20P  710A14 
CYP710A3                    At2g28850    CYP710A7  
CYP710A4                    At2g28860    CYP710A8  
                                         CYP710A9P 
                                         CYP710A10P 
CYP711A1                    At2g26170    CYP711A2                    CYP711A7v1  711A15     711A14 
                                         CYP711A3                    CYP711A7v2       711A16P 
                                         CYP711A4                    CYP711A8 
                                         CYP711A5  
                                         CYP711A6  
CYP712A1                    At2g42250                                CYP712A3v1  712A8      712A12 
                                                                     CYP712A3v2  712A9      712A13P 
                                                                     CYP712A4P  712A10P 
                                                                     CYP712A5 
                                                                     CYP712A6 
CYP712B1                    At5g06905 
                                                                     CYP712C1 
                                                                     CYP712C2 
                  712D1 
                  712D2P 
                                                                     CYP712E1 
                                                                     CYP712E2 
                                                                     CYP712E3P 
                                                                     CYP712E4Pv1 
                                                                     CYP712E4Pv2 
                                                                     CYP712E5 
                                                                     CYP712E6 
                                                                     CYP712E7P 
CYP714A1                    At5g24910                                CYP714A3  714A7      714A8 
CYP714A2                    At5g24900              



                                         CYP714B1  
                                         CYP714B2P 
                                         CYP714C1  
                                         CYP714C2  
                                         CYP714C3  
                                         CYP714D1  
                                         CYP714D2P 
                                         CYP714D3P  
                                                                     CYP714E2       714E8 
                                                                     CYP714E3P       714E9P 
                                                                     CYP714E4       714E10P 
                                                                     CYP714E5       714E10P-de1b 
                                                                     CYP714E6       714E11P 
                  714E12 
                                                                     CYP714F1       714F2v1 
                  714F2Pv2 
                  714F3P 
                  714F4P 
                  714F5P 
                  714F6P 
                  714G5 
                  714G6 
                  714G7P 
                  714G8P 
CYP715A1                    At5g52400                                CYP715A2v1  715A7      715A6 
                                                                     CYP715A2v2 
                                                                     CYP715A3 
                                         CYP715B1  
                                         CYP715B2P 
                                         CYP715B3P 
                                         CYP715B4P 
CYP716A1                    At5g36110                                CYP716A3  716A16     716A15 
CYP716A2                    At5g36140                                CYP716A4       716A17 
                                                                     CYP716A5       716A18 
                                                                     CYP716A5P       716A19 
                                                                     CYP716A6       716A20 
                                                                     CYP716A7P       716A21 
                                                                     CYP716A8       716A22 
                                                                     CYP716A9       716A23P 
                                                                    CYP716A9-de3b      716A24 
                                                                     CYP716A10       716A25 
                                                                     CYP716A11P       716A26 

     716A27P 
     716A28 
     716A29 

                    716A30 
                  716A31 



                  716A32P 
                  716A33P 
                  716A34P 
                  716A35P 
                  716B2P 
                                                                     CYP716C1        
                                                                     CYP716C2v1        
                                                                     CYP716C2v2        
                                                                     CYP716C3        
                                                                     CYP716D1 
                                                                     CYP716D2v1 
                                                                     CYP716D2v2 
                                                                     CYP716D2v3 
                                                                     CYP716D3v1 
                                                                     CYP716D3v2 
                                                                  CYP716D3-de1bv1 
                                                                  CYP716D3-de1bv2 
                                                                     CYP716E1 
                                                                     CYP716E2 
                                                                     CYP716E3 
                                                                     CYP716E4 
                716F1 
                716F2P 
CYP718A1                    At2g42850                                CYP718A1  718A5      718A4P 
                                                                     CYP718A2P 
CYP720A1                    At1g73340                                CYP720A1  720A1      720A1 
CYP721A1                    At1g75130                                CYP721A2v1  721A12     721A13 
                                                                     CYP721A2v2       721A13-de1b 
                                                                     CYP721A3       721A14 
                                                                     CYP721A4       721A15 
                                                                     CYP721A5       721A15-de1b 
                                                                     CYP721A6P       721A16 
                                                                     CYP721A7v1       721A17Pv1 
                                                                     CYP721A7v2       721A17Pv2 
                                                                     CYP721A8       721A18 
                                                                     CYP721A9P 
                                                                     CYP721A10P 
                                                                   CYP721A-se1[4] 
                                                                   CYP721A-se2[4] 
                                         CYP721B1  
                                         CYP721B2  
CYP722A1                    At1g19630                                CYP722A1  722A1      722A1 
                                                                     CYP722A2P  722A3 
                                         CYP722B1  
                                         CYP723A2  
                                         CYP723A3  
                                         CYP723A4P 



CYP724A1                    At5g14400              
                                         CYP724B1                    CYP724B7  724B11     724B13 
                                                                     CYP724B8  724B12     724B14 
                                         CYP727A1       727A8      727A7 
                                                                     CYP727B1 
                                                                     CYP727B2 
                                         CYP728A1  
                                         CYP728A2P 
                                         CYP728B1       728B9P     728B5 
                                         CYP728B2       728B10P    728B6 
                                         CYP728B3       728B11P    728B6-de1b2b 
             728B12     728B7 
             728B13P    728B8 
             728B14P    728B15 
                  728B16P 
                                         CYP728C1  
                                         CYP728C2P 
                                         CYP728C3  
                                         CYP728C4  
                                         CYP728C5  
                                         CYP728C6P 
                                         CYP728C7  
                                         CYP728C8P 
                                         CYP728C9  
                                         CYP728C10 
                                                                     CYP728D1P 
                                                                     CYP728D2 
                                                                     CYP728D3P 
                                                                     CYP728D4 
                                                                     CYP728D5 
                                                                     CYP728D6P 
                                                                     CYP728D7v1 
                                                                     CYP728D7v2 
                                                                     CYP728D8 
                                                                     CYP728D9P 
                                                                     CYP728D10P 
                                                                     CYP728D11P 
                                                                     CYP728E1 
                                                                     CYP728F1 
                                                                  CYP728F1-se1[3] 
                                                              CYP728F1-se2[3:4]v1 
                                                              CYP728F1-se2[3:4]v2 
             728G2      728G1 
                                         CYP729A1                    CYP729A3  729A13 
                                         CYP729A2                    CYP729A4P  729A14 

 729A15 
             729A16 



             729A17 
             729A17dup 
                                         CYP733A1                    CYP733A1  733A1      733A1 
CYP734A1 BAS1, CYP72B1      At2g26710    CYP734A2                    CYP734A9  734A14     734A13 
                                         CYP734A3P                   CYP734A10       734A15 
                                         CYP734A4  
                                         CYP734A5  
                                         CYP734A6  
CYP735A1 CYP709A1           At5g38450    CYP735A3                    CYP735A5  735A11     735A12 
CYP735A2 CYP709A2           At1g67110    CYP735A4                    CYP735A6              
                                                                     CYP736A3v1  736A14     736A17 
                                                                     CYP736A3v2  736A15     736A18P 
                                                                     CYP736A4v1  736A16     736A19P 
                                                                     CYP736A4v2       736A20P 
                                                                     CYP736A5v1       736A21 
                                                                     CYP736A5v2       736A21-de1b 
                                                                     CYP736A6P1       736A22 
                                                                     CYP736A6P2       736A23 
                                                                     CYP736A7P1       736A24P 
                                                                  CYP736A7P1-de2b      736A25v1 
                                                                     CYP736A7P2       736A25v2 
                                                                     CYP736A8v1       736A25v3 
                                                                     CYP736A8v2       736A26 
                                                                     CYP736A8v3       736A27 
                                                                     CYP736A8v4        
                                                                     CYP736A9 
                                                                     CYP736A10Pv1 
                                                                     CYP736A10Pv2 
                                                                     CYP736A11 
                                                                   CYP736A-se1[1] 
                                                                   CYP736A-se2[1] 
                                                                   CYP736A-se3[2] 
                                                                   CYP736A-se4[1] 
                                                                   CYP736A-se5[1] 
                                                                   CYP736A-se6[1] 
                746B1 
                                                                     CYP749A1v1 
                                                                     CYP749A1v2 
                                                                     CYP749A2 
                                                                     CYP749A3P 
                                                                     CYP749A4 
                                                                     CYP749A5 
                                                                    CYP749A5-de1b 
                                                                     CYP749A6 
                                                                     CYP749A7 
                                                                    CYP749A7-de4b 
                                                                     CYP749A8P 



                                                                     CYP749A9 
                                                                     CYP749A10P 
                                                                     CYP749A11P 
                                                                     CYP749A12P 
                                                                     CYP749A13P 
                                                                     CYP749A14 
                                                                     CYP749A15 
                751A1 
                752A1 
                753A1 
                753A2 
                754A1 
                754B1 
                755A1 
                756A1 
                756A2 
                757A1 
                758A1 
                758B1 
                758B2P 
                758C1 
                758C2 
                758D1 
                758E1 
                758E2 
                758E3 
                758E4P 
                758E5P 
                758E6P 
                758F1 
                758F2 
                758F3P 
                758G1 
                759A1 
                759A2P 
                759A3P 
                760A1 
                760A2 
                761A1 
                761B1 
                761C1 
                761D1 
                761E1 
                761E2 
                761E3P 
                761E4P 
                761F1P 



                761F2P 
                762A1 
                763A1 
                763B1 
                763B2 
                763B3P 
                763B4P 
                765A1 
                766A1 
                766B1 
                766B2P 
                766C1 
 
 
 
 
 
 
 
 
 




