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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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.
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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.
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—————— MEAFVPGGAG--—-—-—-—-—-—-—---VAAAAVGGFVAAAALAERAGVIA
—————— MEAFVSGGAGGVGAAAVVGVFVAAAVVGGFVAAVALAERAGVIA
—————— MESLLAAGAGGIG--------VAAAAVGGFIAAATLAVAP-——-
————————— ALAAKAG-=-=-===—=========—=—=-VVG-=---AG-————~
—————— MESLVAALPAG---G-----AAAAAAFGGLVAAAALAGKVGLVG
MESMLVAGAGAAAVAAVGG-———=—=—=—————— LVAAAALADKLVAAPPP
—————— MESLLAAGAGGIG----—-—-—-—-—-——-—-—--VAAAAAVVAATLAVVPP
MDAVTGLLTVPATAITIGG--————— TAVALAVALIFWYLKSYTSARRSQ
MDAILNLQGVPLGTALTVG-—-————— GPVVALGGISFWLLKEYVNDQKRK
———————— MSFSLFSILLG-------ILSLAFFLFSLRRWRFSTKR-—--—
———————— MSFFIFSIVLG-------VLSSAFFLFSLKRWKFFVRK-—--—
——————— MAFFSMISILLG-------FVISSFIFIFFFKKLLSFSRKNMS
———————— MLPSLNSVAVA-—-—-—-—-—--AVPFFIFFLFLKRFLPSGRKMG--
—————————— MDTLTLSLG-------FLSLFLFLFLLKRSTHKHSK—---
——————— MDTLQTLSFGAF-------SLFFFLFLFLFRFRTRITHK-—-—-
———————— MEFLTLSVTVA--—-—----AAAFSILFFFLRHAGAGAGS----
———————— MQKLVQOMLQAP-—-—-—----PYVAAAVQSSALLLTFFIGDWRKR
—————— MDMMGIEAVPFAT-------AVVLGGISLVVLIFIRRFVSNRKR
--MDVATSILPAFQAMPYA-—————— TPAAVGGLVFAVFFINKFISNQKK
——————— MEFQAMTFAIPF-——---—--ALAAVSWLFLYYIRVSYFTNNNKS
———————— MLNESTSGHSS----DTCVQTSLGCRDGKRRLNEMLETKVIA

PRKRPNAPPAVPG-LPIIGNLHQLKEKKPHQTFAKWAEIYGPIYTIRTGA
PRKRPNAPPAVPG-LPIIGNLHQLKEKKPHQTFTKWAEIYGPIYTIRIGA
PKNRRNPPPAVPG-LPIIGNLHQLKEKKPHQTFTKWAEIYGPIYTIRTGA
-—--RTTAPPAVPG-LPLIGNLHQLKEKKPHKTFAKWSDIYGPIYTIKTGA
SKKHLNAPPAVSG-LPLIGNLHQLKEKKPHQTFTKWAEIYGPIYTIRTGS
RKNRANPPPAVPG-LPIIGNLHQLKEKKPHQTFAKWSETYGPIYTIKTGA
KDRGNNPPPAVPG-LPVIGNMHQLKEKKPHHTFTKWSKTYGPIYTIKTGA
S-NHLPRVPEVPG-VPLLGNLLQLKEKKPYMTFTRWAATYGPIYSIKTGA
SPNFLPPVPEVPG-LPVIGNLLOMTEKKPHKTFTNWAETYGPIYSIKTGA
--TQLSRLPTVPG-VPLLGNLLQLKERKPYVVFTKWAEIYGPIYSIKRGS
--SEFLQLPTVPG-IPLIGNLLQLKERKPHKTFTKWAEIYGPIYSIKTGA
EVSTLPSVPVVPG-FPVIGNLLOQLKEKKPHKTFTRWSEIYGPIYSIKMGS
-SNTLPTVPEVPG-LPIIGNLLQLKEKKPHKTFTKWAETHGPVYSIRTGA
—-——--LSHVPVVPG-LPVIGNLLQLKEKKPHKTFTKMAQKYGPIFSIKAGS
—-——--LPHVPAVPG-LPLIGNLLQLKEKKPHKTFTKMAHKYGPIFSIKAGA
—-——--LPPVPAVPG-LPVIGNLLQLKEKKPYKTFTQMAHKHGPIYSIRTGA
RRSPLPLLPAIPG-IPVLGNLLQLKEKKPHKTFAQWSETYGPIYSIKAGA
—-——--LPPVPAIPG-LPVLGNLLQLKEKKPHKTFARWAETYGPIYSIRTGA
SVEGLPPVPDIPG-LPLIGNLLQLKEKKPHKTFARWAETYGPIFSIRTGA
GNPNLLPLPVVPG-WPVIGNLLOQLKEKKPHKTFLRWAEAYGPIYSIKTGA
AYAKLPPVPVVPG-LPVIGNLLQLKEKKPYKTFTSWAEEYGPIYSIRTGA
HHVSHSPCAAIPGGLPVLGNLLQLTEKKPHRTFTAWSKEHGPIFTIKVGS
*  kgakky kg Kkekkgs K . ckkgassks ko

33
44
32
12
36
36
30
43
43
31
31
36
33
29
32
31
35

37
41
36
38

82
93
81
58
85
85
79
91
92
78
78
85
81
74
77
76
84
45
86
90
85
88



701A6_RICE
701A7_rice
701A19_RICE_
701A13_Hordeum
CYP701_Zea
701A8_rice
701A9_rice
701A5_sStevia_
CYP701_tomato_CU914524.3_Solan
701A20_PAPAYA
701A21 PAPAYA
701A3_Arab_
701A18_COTTON_

701A10_PEA_ Pisum_sativum__pea_

701A17_M.truncatula_
701A16_soybean

701A2 pumpkin

701A1 pumpkin
701A23_Vitis_

701A11 POPLAR
701A12_strawberry
701B1_moss

701A6_RICE
701A7_rice
701A19_RICE_
701A13_Hordeum
CYP701_Zea
701A8_rice
701A9_rice
701A5_sStevia_
CYP701_tomato_CU914524.3_Solan
701A20_PAPAYA
701A21 PAPAYA
701A3_Arab_
701A18_COTTON_

701A10_PEA_ Pisum_sativum__pea_

701A17_M.truncatula_
701A16_soybean

701A2 pumpkin

701A1 pumpkin
701A23_Vitis_

701A11 POPLAR
701A12_strawberry
701B1_moss

SSVVVLNSTEVAKEAMVAKFSSISTRKLSKALTVLTRDKSMVATSDYCDF
SSVVVLNSTEVAKEAMVAKFSSISTRKLSKALTVLTRDKSMVATSDYGDF
SSVVVLNSTEVAKEAMVAKFSSISTRKLSKALTVLSHDKSMVATSDSGDF
SSVAVLNSSEVAKEAMVAKYSSISTRKLPKALSVLTRDKTMVATSDYGDF
STVVVLNSAQVAKEAMIAKFSSISTRKLSKALSALTRDKTMVATSDYGDF
SPVVVLNSTEVAKEAMIDKFSSISTRKLPKAMSVLTR-KSMVAISDYGDY
SSVVVLNSTEVAKEAMIEKFSSISTKKLPKALSVISR-KNMVSISDYGDF
TSMVVVSSNEIAKEALVTRFQSISTRNLSKALKVLTADKTMVAMSDYDDY
NTIVVLSSSELAKEAMVTRYSSISTRKLTNALRILTCDKSIVAISDYDEF
RKLVVISSSDIAKEAMETRFASISTRKLPSGLKVVTNNKGTVATSDYDNF
SKLIVISSSDIAKEAMVTRFASISTRKLPRAMKIVSNDKGTLATSDYDDF
SSLIVLNSTETAKEAMVTRFSSISTRKLSNALTVLTCDKSMVATSDYDDF
STVIVINSPETAKEAMVTRFSSISTRKLSNALKILTFDKCMVATSDYDEF
SKIIVLNTAHLAKEAMVTRYSSISKRKLSTALTILTSDKCMVAMSDYNDF
STIIVLNTAQLAKQAMVTRFPSISTRKLSTALTILTSNKCMVATSDYNDF
STLIVLNSPLLAKEAMVTRFSSISTRKLSNALKILTSDKCMVATSDYNEF
STVIVLNSSDLAKEAMVTRYSSISSRKLSKALTILTADKCMVAMSDYNDF
STVIVLNTAEVAKEAMVTRYASMSGRKLSKALTILTSDKCMVAMSDYNDF
STMIVLNSSEVAKEVGFSRFSSISTRKLSNALKILTFDKCMVATSDYNDF
STVIVLNSTEVAKEAMVTRYSSISTRKLSKALEVLTDNKSMVATSDYGDF
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HKMVKRYVMSSMLGTSAQKQFRDIRDMMIHNMLSTFHKLVKD-DPHAPLI
HKMVKRYVMSSTLGTSAQKKFRDTRDMMINNMLSTFHKLVKD-DPHVPLI
HKMGKRYIMLSMLGTSAQKQFRDTRDMIINNMLSTFHQLVKD-DPHAPLI
HKMVKRLVMSGMLGSSAQRQFRDTRDMMMDNMLSTFHTLVTD-DPHSPLN
HKMIKRYIMTFMLGTSGQKQFRDTRNMMVDNMLNTFHTLLMD-DPNSPLN
QKMAKRNIMIGMLGFNAQKQFRGTRERMISNVLSTLHKLVSL-DPHSPLN
YKMAKRNIMLAILGFNAQKHFCDTRERMVSNVLSSLHKLVAV-DPHSPLN
HKTVKRHILTAVLGPNAQKKHRIHRDIMMDNISTQLHEFVKNNPEQEEVD
HKTAKRHILTSVLGPTAQKRFRIHRDTLVENVSKQLHDLVRTDPN-EAVN
HKMVKRFAISNVLGANAQKRSSWNRDLLIGNLLTQLHAHDKS-FPGQPIN
HRMAKRFMMSTLLSANAQKRSRWNRDTLVENLSTQLHAHAKS-FPDQPIN
HKLVKRCLLNGLLGANAQKRKRHYRDALIENVSSKLHAHARD-HPQEPVN
HKLAKRCLLTNTLGSNAQRRHRHHRETMIENIYSKLHDSLKK-DPIRPIN
HKMVKKHILASVLGANAQKRLRFHREVMMENMS SKFNEHVKT-LSDSAVD
HKMVKKHILANVLGANAQKRHRFHREVMMENMFRQFSEHAKS-RPDSAVD
HKTVKRHILTNFLGANAQKRHHIHREAMMENILSQFSEHVKT-FSDLAVN
HKLVKRYILANVLGANAQKRLRQRRDTMIDNISRELFACVKD-SSSESVN
HKMVKKYILANVLGANAQKRHRQRRDSMIDNISSQLFAHVKD-SPSESVN
HKMVKGFILRNVLGAPAQKRHRCHRDTLIENISKYLHAHVKT-SPLEPVV
HKMVKRYILTNVLGAGAQRRHRGHRDTLVENVSSQLLDHIKTNPQLQAVD
HKMIKRYIRANLLGSRAQKRLRTNRDTLRANVLSQSKSHVKN-SPLEAVN
HRMLKKLVMTNLLGPTQVHDHRVQQONPPCLKMCHVYASHSKG-TPEEKIV
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FRDVFKDELFRLSMIQS-LGEDVSSVYVDEFG-RDISREEIYNATVTDMM
FRDVFKDELFRLSMIQS-LGEDVSSVYVDEFG-RDISKEEIYNATVTDMM
FRDVFKDELFRLSMIQS-LGEDVSSVYVDEFG-RDISKEEIYNATVTDMM
FREVFKDELFRLSLIQS-LGEDVDSVYVKEFG-REISKDEIYQITVVDMM
FREVFKNELFRLSLVQA-LGEDVSSIYVEEYG-KVISKEEIYKATVVDMM
FRDVYINELFSLSLIQS-LGEDVSSVYVEEFG-REISKDEIFDVLVHEMM
FREVYTTELFGLSLIQONLGEDVCSVYVEEFG-REISKEEIFHVLVHEIL
LRKIFQSELFGLAMRQALG-KDVESLYVEDLK-ITMNRDEIFQVLVVDPM
LRKSFQSELFGLALKQALG-KDIEAIYVEGLD-ATLPREDLLNILVLDIM
FKKLFQSELFRFAMRQALG-RDVESVFVDELG-KTLSTEEIYKIIVLDMI
FKKLFQSELFGFAMRQAAFGRDVESVYVEELG-RSLSRKEILKVLVLDMM
FRAIFEHELFGVALKQAFG-KDVESIYVKELG-VTLSKDEIFKVLVHDMM
FREVFESELFGLAMKQALG-KDVESIYVEEIG--TLSRKEIHKVLVMDMM
FRKIFVSELFGLALKQALG-SDIESIYVEGLT-ATLSREDLYNTLVVDFM
FRKIFVSELFALALKQALG-SDVESIYVEELA-STLSREDLYNILVVEFM
FRKIFVTQLFGLALKQALG-SNVETIYVEELG-STLSKEDIYKILVVDIM
FRKIFESELFGLALKETFGRDMES-LYVDGLG-TTLLREDLFRTLVIDPM
FRKYFESELFLLALKETLGKDIES-IYCRWARYTTLPREDLFRVLVIDLM
LKKIFESEIFGLALKQALGKDIES-IYVEELG-TTLSREEIFAVLVVDPM
FREIFESELFGLSMKEALGKDMES-LYVDELQ-ATLSREEIFNVLVLDPM
FTRVFESELFGLAVKQVYGNDIEDPIYVGGTWCYTFKKLDFSGLVVRDIL
CSPAFYRRISPSGMEFG-CAEQKPIVEVLELG-TCVSTWDMFDALVVAPL

* .

MC--AIEVDWRDFFPYLSWVPNKSFETRVFTTETRRTAVMRALIKQQKER
MC--AIEVDWRDFFSYLSWVPNKSFETRVFTAEARRTAVMRALIKQQKER
MC--AIEVDWRDFFPYLSWVPNKSFETRVFTTESRRTAVMRALIKQQKER
MC--AIDVDWRDFFPYLSWIPNKSFETRVHTAESRRTAVMQALIRQQKKR
MC--AIEVDWRDFFPYLSWIPNRTFETRVLTTEARRTTVMQALIKQQKER
MC--AVEADWRDYFPYLSWLPNKSFDTIVSTTEFRRDAIMNALIKKQKER
SC--VVEPDWRDYFPYLSWLPNKSFETIVSSTEFRRDAVMNALIKRQKER
MG--AIDVDWRDFFPYLKWVPNKKFENTIQQOMYIRREAVMKSLIKEHKKR
EG--AIDVDWRDFFPYLKWVPNKSFEHRIQRKHLRREAVMKALIADQRKR
EG--VTRVDWRDFFPYLKWVPNKSFEIDIQEKNFRRFAVMNALIREHKKW
EA--GIEVDWRDFFPYLKWLPNKSFEIDIQEKNFRRFAVMNALIREHKEL
EG--AIDVDWRDFFPYLKWIPNKSFEARIQQKHKRRLAVMNALIQDRLKQ
EG--AIDIDWRDFFPYLRWIPNKSFEMNIQRKHFRRMALMNALIKDQMKR
EG--AIEVDWRDFFPYLKWIPNKSFEKKIRRVDRQRKIIMKALINEQKKR
EG--AIEVDWRDFFPYLKWIPNKSLEMKIQKVDLGRKYIMKALINEQKKR
EG--AIEVDWRDFFPYLKWIPNRRLEMKIQNLYVRRIAVMNALMNEQNNR
EG--AIEVDWRDFFPYLRWIPNKGVEDRIRKMDFRRRVTMKSLMEEKKKQ
EG--AIEVDWRDFFPYLKWIPNKSVENKIRQMDYRRRVTMMSLIEEQKKR
AG--AIEVDWRDFFPYLSWIPNKSMEMKIQRMDFRRGALMKALIGEQKKR
EG--AIDVDWRDFFPYLRWIPNKGFEMKIERMNFRRQSVMNALVQEQKKR
DGGNRWLIDWRDFFPYLRCILNKTLETKIQRLHSRRKPVMTALINEQKKR
SA--VINVDWRDFFPALRWIPNRSVEDLVRTVDFKRNSIMKGLIRAQRMR
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IVRGEAKT-CYLDFLLAEN---TLTDEQLMMLVWEALIEAADTTLVTTEW
IVRGEAKI-CYLDFLLAEN---TLTDEQLTMLVWEELIEAADTTLVATEW
IVRGEART-CYLDFLLAEN---TLTDEQLMMLVWEALIEAADTTLVTTEW
IANGEARA-SYLDFLLAEK---ALTDEQLMMLVWEAVIEAADTTLVTTEW
JIARGETRI-SYLDFLLAEN---TLTDEQLLMLVWEAVIEAADTTLVTTEW
IARGEARA-SYIDFLLEAERSAQLTDDQLMLLLSESILAAADTVLVTTEW
JIARGEARI-SYIDFLLEAKNSTQLTDHQLMLLLAESIAAAVDTVLVTTEW
IASGEKLN-SYIDYLLSEA-QT-LTDQQLLMSLWEPIIESSDTTMVTTEW
IISGEELN-SYIDYLLSEA-NT-LTEKQILMLLWEAITIETSDTTLVSTEW
VDSGENATGRYLDFLLSEE-GKSLTNEQLLILLWETIVAASDTTLVTTEW
TGSGEDVVGCYLDVLLSE--GRSLTNEQIVILLWETIAEASDTTLVTTEW
NGS-ESDDDCYLNFLMSE--AKTLTKEQIAILVWETIIETADTTLVTTEW
IDAGEEVN-CYLDYLLSE--AKTLTMDHLAMLLWETIIETADTTLVTTEW
LTSGKELD-CYYDYLVSE--AKEVTEEQMIMLLWEPIIETSDTTLVTTEW
LASGKEVN-CFYDYLISE--AKEVSEEQMTMLLWEPIIETSDTTLVTTEW
MASGKEVN-RYFDYLVSE--AKELTEDQNSMLIWETIIETSDTTLVTTEW
IAAGEDLN-CYSEFLLSEA-KS-LTEEQISMLLWEIIIETSDTTLVVTEW
IAAGEETN-CYADFLLSEA-KT-LTEHQIAMLLWETIIETSDTTLVVTEW
IGSGEEKN-XYIDFLLSEA-TT-LTEKQIAMLIWETIIEISDTTLVTSEW
IASGEEIN-CYIDYLLSEG-KTTLTEKQIGMLVWETIIETSDTTMVTTEW
IASGEEIN-CYMDFLLSEG-RT-LTMDQITMLVWETVIETSDTIMVTTEW
LANLKEPPRCYADIALTEA--THLTEKQLEMSLWEPIIESADTTLVTSEW
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AMYELAKNPDKQERLYQEIREVCGDE-TVTEEHLPRLPYLNAVFHETLRR
AMYELAKNPDKQERLYQEIREVCGDE-TVTEEHLPRLPYLNAVFHETLRR
AMYELAKNPDKQERLYQEIREVCGDE-AVTEEHLPWLPYLNAVFQETLRR
AMYELAKNPEKQDRLYQEIREVCGDE-TVTEDHVPRLPYLSAVFHETLRL
AMYEIAKHPEKQEYLYQEIQKVCGNK-TVTEDHLPELPYLNAVFHETMRR
TMYEIAKNPDKQELLYQEIREACGGE-AVTEDDLPRLPYLNAVFHETLRL
AMYELAKNPDKQEWLYREIREVCGGK-AVTEEDLPRLPYLDAVLHETLRL
AMYELAKNPKLQDRLYRDIKSVCGSE-KITEEHLSQLPYITAIFHETLRR
AMYELAK----EQ-LFLEIQNVCGSN-KITEEKLCQLPYLCAVFHETLRK
AMYELSKDKTRQELLYKELQSVCGIE-KIKEEQLTQLPYLNGVFHETLRK
AMYEISKDNTRQEVLYEELQSVCGIE-KIKEEQLSQLPYLNGVFHETLRK
AIYELAKHPSVQDRLCKEIQNVCGGE-KFKEEQLSQVPYLNGVFHETLRK
ATYQLAKDTTRQDRLYHELQKVCSSN-KVKEENFSQIRYLDAVFHETLRK
AMYELAKDKNRQDRLYEELLNVCGHE-KVTDEELSKLPYLGAVFHETLRK
AMYELAKDKNRQDRLYEEILNVCGHE-KVTDDQLSKLPYLGAVFHETLRK
AMYELAKDKTRQDRLYEELQYVCGHE-NVIEDQLSKLPYLGAVFHETLRK
AMYELAQNPKRQERLYQHIQSVCGSA-KITEENLSQLPYLTAVFHETLRK
AMYELAKNPERQDYLYQHIQSVCGSE-KLTEDRLSKLPYLTAVFHETLRK
AMYELAKDPNRQEILYREIRKFCGSN-KVTEENLSKLPYLNSVFHETLRK
AMYELAKNPKCQDRLYHEIQNVCGSE-KLKEEHLSQLPYLNAVFHETIRK
AMYETIAKNPKQQODRLYQEIQKVCGSE-MVSEEHLSQLPYLTAVFHETLRK
AMYETIAKNPDCQDRLYREIVSVAGTERMVTEDDLPNMPYLGAIIKETLRK
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HSPVPLIPPRFVHEDTKLAGYDVPAGTEMVINLYGCNMNRKEWESPEEWV
HSPVPLIPPRFVHEDTKLAGYDVPAGTEMVINLYGCNMNKKEWESPEEWV
HSPVPLIPPRFVNEDTMLAGYDVPAGTEMVINLYGCNMNKKEWESPEEWA
HSPVPLVPPRFVHETTKLAGYDVPAGTEIVINLYGCNMNKKDWEEPEEWR
HSPVPLVPPRLVHENTNLAGYEVPAGTEIIINLYGCNMNKNDWAEPEEWK
HSPVPVLPPRFVHDDTTLAGYDIAAGTQMMINVYACHMDEKVWESPGEWS
HSPVPVLPTRFVHDDTTLAGYDVPAGTQVMINVFGCHMDEEAWESPGEWS
HSPVPIIPLRHVHEDTVLGGYHVPAGTELAVNIYGCNMDKNVWENPEEWN
YSPAPIVPLRYVHEDTQVGGYRIPKGTEIAINIYGCNRDKNVWESPEEWK
HSPAPLVPIRYVHEDTQLRGYYIPSGIEIMINIYGCHMNKNQWERPEQWM
HNPAPLVPLRYVHEDTQLGGYYIPSGCEIAINIYGCNMNKRQWESPEKWI
YSPAPLVPIRYAHEDTQIGGYHVPAGSEIAINIYGCNMDKKRWERPEDWW
HSPAPLVPVRYVHEDTQIGGYHIPSGSEIAVNIYGCNMDKNYWENPEEWN
HSPVPIVPLRYVDEDTELGGYHIPAGSEIAINIYGCNMDSNLWENPDQWI
HSPVPIVPLRYVHEDTELGGYHIPAGSEIAINIYGCNMDSDKWENPQEWI
HSPAPIVPLRYAHEDTKLGGYHIPAGSEIAINIYGCNMDNNLWENPNEWM
YSPVSIVPLRYAHEDTQLGGYFIPAGSEVAVNIYACNMDKKQWESPEEWK
HSPVPIVPLRYVHEDAQLGGSLFLQGVKIAVNIYACNMDKXRWESPEEAK
YSPAPIVPVRYAHEDTQLGGYHIPAGSQIAINIYGCNMNKKQWENPEEWK
YSPAPITPLRYAHEDTQIGGYYVPAGSEIAINIYGCNMDKKRWENPEEWK
HSPAALVPLRYAHEDTQLGGYYIPAGTEIAINIYGCNMNKHQWESPDEWK
YTPVPLIPSRFVEEDITLGGYDIPKGYQILVNLFAIANDPAVWSNPEKWD
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PERFAG-GRLEV-ADMYKTMAFGAGRRACAGSLQATHIACAAVARFVQEF
PERFTG-GRLEV-ADMYKTMAFGAGRRACAGSLQVMHIACTAIARFVQEF
PERFAG-GRFKV-ADMYKTMAFGAGRRVCAGSLQATHIACAAIARFVQEF
PERFMD-GRFEA-ADMYKTMAFGAGRRSCAGSLQATSISCAAIARFVQDF
PERFLD-GRFEA-VDMHKTMAFGAGRRACAGSMQAMNISCTAIGRFVQEF
PERFLG-EGFEV-ADRYKTMAFGAGRRTCAGSLQAMNIACVAVARLVQEL
PERFLG-EGFKL-ADRYKTLAFGAGRRTCAGSQQAVSIACVAIARFVQEL
PERFMK--ENET-IDFQKTMAFGGGKRVCAGSLQALLTASIGIGRMVQEF
PERFLN-GKYDP-MELQKTMAFGAGKRVCAGAQQAMTISCTAIARLIQEF
PERFLD-EKYNI-SDLOQKTLAFGAGRRICAGALQANLISCVAIGKFVQEF
PERFLD-EKFNI-IDLQKTMAFGAGRRVCAGALQASLIASTAIGRLVQEF
PERFLDDGKYET-SDLHKTMAFGAGKRVCAGALQASLMAGIAIGRLVQEF
PERFLD-EKYDP-LDLQKTMAFGAGKRACAGSLQAMLLACGAIGRLVQEF
PERFLD-EKYAQ-ADLYKTMAFGGGKRVCAGSLQAMLIACTAIGRLVQEF
PERFLD-EKYDS-SDLYKTMAFGGGKRICAGSLQAMLIACTXIGRFVQEF
PERFLD-EKYDH-MDLYKTMAFGAGKRVCAGSLQAMLIACTAIGRLVQQF
PERFLD-ESYDP-MDLYKTMAFGGGKRVCAGAPKAMLIACTTLGRLVQGF
PERFLD-EKYDP-MVLNKTMAFGGGKRVCAGALKAMLIACTSIGRLXQEF
PERFLD-EKYDL-MDLHKTMAFGGGKRVCAGALQAMLIACTSIGRFVQEF
PERFLD-GKYDP-MDLHKTMAFGAGKRSCAGALQASLIASATIGKVAQEF
PERFLD-PKYDP-MDLYKTMAFGAGKRVCVGSLQGMLIACPTIGRLVQEF
PERMLANKKVDMGFRDF SLMPFGAGKRMCAGITQAMFIIPMNVAALVQHC
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GWRLREGDEEKV—-———— DTVQLTAYKLHPLHVHLTRRGRM—-~-~-
GWRLTEGDEEKV—-———— DTVQFTAYKLHPLHVHLTPRGRM—-~-~-
GWRLREGDEEKV—-———— DTVQLTAYKLHPLHVHLTPRGRM—-~-~-
AWRLKEGDEDNV-———— DTVQLTSYKLHPLYVYLLPRGRK—-~--
AWRLEEGDEDKV-———— DTIQLTTNRLYPLHVYLAPRGRK—---
EWRLREGDGDKE-—-—-—— DTMQFTALKLDPLHVHLKPRGRM—-~-~-
OWTLREGDGDKE-—-——— DTMQYTALKLHPLHVHLKPRG-—-—-~-
EWKLKDMTQEEV—-———— NTIGLTTQMLRPLRAIIKPRI-—-—--
EWSLKEGEEKNV-———— ATMGLTTHKLHPMLAHIKPRN—-————
EWSLKDGEKEEV—-———— NTHSISSHKLHPLHAIIKPRG-—----
EWSLKDEEKEDV-——-—— NTLGLTSQKLHPLHAIIKPRD—-—----
EWKLRDGEEENV—-———— DTYGLTSQKLYPLMAIINPRRS ———-
EWQLKDGEEEKV—-———— DTVGLTSQKLHPLHAVLKPRN—-————
EWELGHGEEENV—-———— DTMGLTTHRLHPLQVKLKPRNRIY -~
EWEL-====——mm e e e e
EWELGQGEEENV—-———— DTMGLTTHRLHPLLVKLKPRIK—-—--
TWKLREGEEDKV—-——-- DTLGLTARKLQPLHIVAKPRIN—-——--
XWKLGEGEEDKX~-——-- DTLGLTARKXQPLHVIVKPR-—————
EWKLMGGEEENV—-———— DTVALTSQKLHPMQAIIKARE-———~—
EWRLKDGEEEHV—-——-—-— DTVGLTTRKLQPLHVMIKTRNV————
EWKLRAGEEENV—-———— DTVGLTTHKRDPMHAILKPRS—————

EWRLSPQEISNINNKIEDVVYLTTHKLSPLSCEATPRISHRLP
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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
88Al14_ M.truncatula =~ = ———--——————m——————— MVLLDYSQWLILVAALLGGYAFVFG--FLRRLNEWYY 35
88A20_papaya = === 0@memmmm e MDLVFLIFGVIVCAYVLVFG--IVKRANEWYY 30
88A21 papaya = === 0@ memmmm e MOYLNLLLLIFGGIVCGYVVVFG--LVRRVNEWYY 33
88D1_M.truncatula = =  ————-——————————————— MELQWFWMFAATLLACYIFVSK--VMRNLNGWYY 32
88D2_M.truncatula = =  ———--—————————————— MEFQWFWMSVSTMLAIFLYILVSKVVRNLNEWYY 34
88D3_M.truncatula = =  ———--———————————————— MEMQWVYICTAALFACYVFVNK--FLRRFNGWYY 32
84D6_licorice = = =0 0memmmmmmmmmmmm MEVHWVCMSAATLLVCYIFGSK--FVRNLNGWYY 32
84D4 _lotus =00 @—emmmm e MELYWAWVCAATLATCYVLR-—-————— RLNGWYY 27
84D5_ lotus =00 —emmmmmm e MELYWAWVSAATLATCYVFVDI--FLRRLNGWYY 32
88A1 Zea_ MLGVGMAAAVLLGAVALLLADAAARRAHWWYREAAEAVLVGAVALVVVDAAARRAHGWYR 60
88A5 rice === MAAAWAAGDLWVLAAAVVAGVVLVDAVVRRAHDWVR 36
88A15 Hordeum = ——mmmmmm e MGEGAWWAVAAVVAALAVVALDAAVRAAHAWYW 33
88A6_pea @@= @ mmmmm e MILEMGSMWVVLMAIGGALLVLRSILKNVNWWLY 34
88Al11_soybean === --—mmmmm MCSMWMWVVLVAIAGALLVLRSILKNVNWWLY 32
88A7 pea @@= mememmmmmmmmem e MASLWFIFGAIAGALLVLRSLLKNVNWFLY 30
88A8 poplar === e MGLGSIWVVLVVIFCGLGVGQWILKRVNWWLY 32
88A9 poplar === e MESGSIWVVLAVIFGGLGVGKWILKKVNWWLY 32
88A23 vitis = === e MGLASSWVLYTAIFAGALALRWVLLRVNKWVY 32
88A24 vitis === e MELGMIWVAFGAILGGVLGVKWVLRRANSWVY 32
88A3 Arab === e MAETTSWIPVWFPLMVLGCFGLNWLVRKVNVWLY 34
88A4 Arab === e MTETGLILMWFPLIILGLFVLKWVLKRVNVWIY 33
88A2_ pumpkin =00 —mmmmmm e MESTWAVAAVVTAVVAVATVFSVLKWAAKSLNEWIY 36
88Al17 papaya ===z memmmmmmmmmmmm——————— MASISAKIDEVSSIWMTALCIVVGLICLOWLMKRANWWLY 40
88A18 papaya === 0 6memmmmmmmmmmmmm—————— MEFASTSKAEMGSILMAALCMVVGLVSLRWLLKSVNEWMH 40
88A19 papaya = === 0 mmmmm e MDEFGSVWSTMICMVVGLVGLKWLLTRANWWLY 33
88Al12 Ginkgo_ = =00 @ —mmmmmmmm MASIFVPVCVSVAVITITCLKKFNGWRY 28
88El_Selaginella = = =  ——————mmmmmmmmm e MNLKWAIATIATVAAATFFELLRNFNRFWY 29
88B1_tomato === mmmmmmmmmmmmmmmm e MDFYNLALFFIALILGIFTFYAILMRINGWYY 32
88Cl_petunia = = 00 @—emmmmmmmmmmm MEYDSMFLYTALAVGILTIWSILKNGNGWFY 31
88A13_M.truncatula_ VGRLGK-S-QONLPPGDMGWPFFGNMPTFAKYAK-SDPDSLIYN-LISRYGRTGMYRTHLF 91
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GYPTVIVCSPETCRNVLKDEEHLKPGYPASAMALAGKKSFHGISSAEHKRLRKVTTSP--
GSPSIIVCTPETCRKVLTDEENLKVGYPHSTMVLTGKRSFHGISNSEHKRLRRLITSP--
GSPSIIVSIPETCRKVLGDDQHFALGYPASTKQLTGKRSFHSVSHAEHKRLRKLTSSP--
GSPSIIVSIPETCRKVLADDEHFALGYPASTKQLTGKRSFHSISHAEHKRLRKLTTSP--
GSPSIIVIAPAICKKVLIDEVTFKIGYPKSALELGDSK----ILHKERGRFKQLVSSP--
GNPSIIVIAPAMCKKVLNDEVTFKLGYPKAITVLAYNR----VLNNEHGRLKRLVTAP--
GNPSIIICDPEMCKRVLLDDVNFKIGYPKSIQELTKCRPMIDVSNANHKHFRRLITAP--
GNPSIIVCEPQMCRRVLTDDVNFKLGYPKSIKELARCRPMIDVSNAEHRLFRRLITSP--
GNPSIIVCEPEICMRVLTDDVNFRVGYPTTIKELIRLK---HISRAEHKQYRRLVNTLPI
GKPSIIVCEAEICRRVLTDDVNFKFAYPESLRQLIPVQ---SISRAEHRQFRRLINTP--
SSPTVLVTTAEGCKQVLMDDDAFVTGWPKATVALVGPRSFVAMPYDEHRRIRKLTAAP--
SSPTILAVTPEACKQVLMDDEGFVTGWPKATVTLIGPKSFVNMSYDDHRRIRKLTAAP--
SSPTIMATTPEACKQVLMDDDAFVTGWPKATVALIGPKSFVNMGYDEHRRLRKLTAAP--
GNPSVIVTTPEGCKRVLTDDEKFTTGWPQSTIELIGKNSFIAMTYEEHKRLRRLTSSS -~
GNPSIIVTTPEICKRVLTDDDKFTPGWPQSTIELIGKRSFISMSYEEHKRLRRLTSSS—--
GFPSVIVTSPEACKKVLTDDENFEPGWPQSTVELIGEKSFIKMPFEEHRRLRRLTSAS -~
GNPSVLVTTPEGCRRLLTDDNAFKPGWPLATLKLIGEKSFIDIPYEEHKRLRRLTSAS--
GNPSVFVTTPEACRRVLSNDDAFKPGWPISTLKLIGRKSFIDISYEEHKRLRRLTSAP--
GNPSILVTSPEGCRKVLTDDDNFKPGWPTSTEELIGKKSFVSISYEEHKRLRRLTSAP--
GNPSIIVTIPEACKRVLTDDONFKPGWPTSTMELIGRKSFIGITNEEHKRLRRLTATP--
GNPSIIVTTSDTCRRVLTDDDAFKPGWPTSTMELIGRKSFVGISFEEHKRLRRLTAAP--
GYPCVLVTTPETCRRVLTDDDAFHIGWPKSTMKLIGRKSFVGISFEEHKRLRRLTSAP--
GNPSVVVTTPETCRKVLTDDEAFQPGWPRAAVELIGEKSFIQMPQEEHKRLRRLTSAP -~
GQOPSVIATTPETLKRVLTDDDAFTSGWPKATVELMGKKSFVSISYEDHKRLRKLTTAP -~
GHPSVIVTTPEAMKRVLTDDEAFVSAWPKATLELTGKKSFVGISYDEHKRLCKLTSAP--
GHPCVLATAPETLKKVLTDDDAFQSGWPKATIELMGKKSFAAISYEDHKRLRKLTATP -~
GSPTILATTPETCKQVLMDDAHFVPGWPVSTVQLMGRKSFVALSHEDHDRLRKLTAPS -~
WOQPTVLATTPETCKVVLSRDSLFETGWPSSTRRLIGTRSFAGVTGEEHLKLRRLTEPA--

GKPTIMVTKPEIIRKVLMDEEYLERGLPNYMKKLIG----LTTSIEEDKYFRRLTAP---
GKPTILVTSPELCRKVVMDDENFDLGFPQYILELLRKEPIGGTTNQEDKLARRLTTP—-~-
* . . * * .

ING-HELYNYIGLIEDIVVKNLEDSSKTN--TPVEFLKEAKKFTFDVITSVFFS-SDRE-
INGDEALSTYISLIEDSAVKHLEELSKMN--TPCEFLKEMRKFAFEVITTIFIS-SDRD-
ISGHTALSTYIPCMEDIAMTSLDEWASMQ--RPIEFLNEMRKAAFKVITHIWLG-S-HD-
INGHNALGMYVPYIEDIVVSSLDEWASMH--CPIEFLSEMRKVAFKVITYIFLG-S-HN-
INGHNVLEMYLERIEDIVINKLEELSSMK--HPVEFLTEMKKASFEFVIHIFFD-SCDQ-
IAGNNVSTMYLERIEDIVINKLEELSSMK--HPVEFLKEMRKISFNFIFQIFTG-SCDQ-
MVGHKVLDMYLERLEDIAINSLEELSSMK--HPIELLKEMKKVSFKSIIHVFMG-TSN--
IVGHKALAMYLERLEEIVINSLEELSSMK--HPVELLKEMKKVSFKAIVHVFMG-SSN--
LDHQALATLYLERIENIVTNSLEELSSMK--HPVELLKEMKKVTFKVFIHILMG-SSIH-
IMNHQALAVYLERIENIMINSLEELSSMK--HPVELLKEMKKVTFKVIIDILMG-TSIP-
INGFDALTGYLPFIDRTVTSSLRAWADHG--GSVEFLTELRRMTFKIIVQIFLG-GADQA
INGFDALTTYLSFIDQTVVASLRRWSSPES-GQVEFLTELRRMTFKIIVQIFMS-GADDA
INGFDALTSYLGFIDDTVVTTLRGWSERGGDGHFEFLTELRRMTFRIIVQIFMG-GADER
INGMEALSLYLKYIEENVIISLEKWSNMG---QIEFLTEIRKLTFKIIMHIFLS-SESEP
INGMEALSLYLTYIEKNVKSSLEKWANMG---QIEFLTEIRKLTFKIIMHIFLS-SESEH
INGYEALSVYLKYIEEIVISSLEKWTQMG---EIEFLTOQMRKLTFKIIIHIFLG-SESEP
VNGHEALSTYIPYIEQNVIAELEKWTTMG---QIEFLTKMRKLTFRIIIYIFLS-KTSER
VNGHEALSVYIPYIEENVIAMLEKWTTMG---KIEFLTQVRKLTFKIIMYIFLS-SESEV
VNGHEALSLYIPYIEKNVISDLEKWSKMG---NIEFLTGVRKLTFKIIMYIFLS-AESGD
VNGHEALSIYMQYIEDNVISALNKWAAMG---EFEFLTALRKLTFKIIMYIFLS-SESEH
VNGHEALSTYIPYIEENVITVLDKWTKMG---EFEFLTHLRKLTFRIIMYIFLS-SESEN
VNGPEALSVYIQFIEETVNTDLEKWSKMG---EIEFLSHLRKLTFKVIMYIFLS-SESEH
VNGFEALSNYIPYIEKNVLESLEKWSKMG---PIEFLTQLRKLTFTVIMYIFLS-SESEP
INGHDALCLYLEYIEEIAVNALEELSKMG---EVQLLTQLRKLTFRIIMRIFLS-EVSEA
INGHDALSGYLKFIEEDAVSTLEKLSNMG---EIKFLTELRKLSFKIIMGIFLS-EESEP
IKGHDALSVYLEYIEEITKTNLEKWIDMG---PIEFLTELRKLTFKIIVHICLS-EESEP
INGHEALSNYLGWIEQRVVSAYEDWANQD---RIVLLNELKKVTFDIISYIFLS-YESKT
LSNPKALEDYIPRMSSNIKSCLEEWSCQER---TLLLREMRKYAFRTIHDILFS-KDSGL
VKSHGLLSDYFDYIDKTVSSTLEKYATTE--EPVEFLHKMHKLTFEVFMRLLIG--DEVN
IKSHGLVSFFFDFLSENVKTSFEKWSASE--KPIELLAEMKKPTFAVLMRVLLGGEELVA
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HADLALVEHLYIDLLRGMRSQSINLPGFPFYKALKARKKLVKLLKGLVDHKRRNNNN-EK
HVDLGLVENLYIDLLKGMKSLAINLTGFAFHKALKARKKLMKLLQALVDQKRRNNN--KV
DSTRKLMEKYYIDFSCGLKAVAINIPGFAFHKALKARKKLVEILQGVLDERKRLKNE-DW
DSIRKLMEKYYVDFNYGLKAAAINIPGFAFHKALKAREKLVEILQGVLEERKGLKNE-DW
DTVNKIGDLFNVMSIALLSFMPINVPGFAYNKALKARMEFVKITENIICGRRMAIKN-GQ
GTINKISDLFDVMGSALFSLMPINVPGFAFNKALKARKKFAKIVOQNIIDERRMMAKE-RQ
ONIVKNIGSSFTDLSKGMYSIPINAPGFTFHKALKARKKIAKSLQPVVDERRLIIKN-GQ
ODIIKKIGSSFTDLYNGMFSIPINVPGFTFHKALEARKKLAKIVQPVVDERRLMIEN-GP
HMIIENMDTSFAELTNGILSAPINAPGFVFHKALKARKKLAKILQSVVDERRLRSKN-GQ
HMITQNMESFFAELCNGMLSAPINAPGFVYHKALKARKKLAKTVQSVVDERRLKSKN-GQ
—--TTRALERSYTELNYGMRAMAINLPGFAYRGALRARRRLVAVLQGVLDERRAARAKGVS
--TMEALERSYTDLNYGMRAMAINLPGFAYYRALRARRKLVSVLQGVLDGRRAAAAKGFK
--TAAELERTYTELNYGMRAMAIDLPGFAYHKAIRARRRLVAALQRVLDERRARGGKTAA
—--VMEALEKEYTILNHGVRAMQINVPGFAYYKALKARKNLVGIFQSIVDDRRNIRK---V
--VMEALEREYTALNHGVR--—==— === e e e e e e
—--VMEALEREYTVLNLGVRAMRINIPGFAFHKSLKARKNLVAIFQSIVDKRRNERRGKEP
--VMEALEKEYTTLNYGIRAMAINLPGFAYYEALKARKKLVAIFQSIVDGRRNLKK--DD
—--VMEALEKDYTTLNYGVRAMAINLPGFAYYKALKARKRLVAIFQSIVDERRNLRK--NS
—--VMEALEKEYTILNYGVRALAINIPGFAFHKAFKARKNLVATLQATVDERRQRER---E
—--VMEALEREYTSLNYGVRSMAINLPGFAYHKALKARKNLVNIFQSIVNERRDRKK---G
—--VMDALEREYTALNYGVRAMAVNIPGFAYHRALKARKTLVAAFQSIVTERRNQRK---0Q
—--VMDSLEREYTNLNYGVRAMGINLPGFAYHRALKARKKLVAAFQSIVTNRRNQRK---0Q
—-VMEMLEKEYTRLNYGVRDMRINLPGFAYHKALKARKNLVAALKGIVTERRRQK---LD
—--VMDVLEKEYTALNYGIRAMAINIPGFTFHRSLKARKTLVAILKSVVNDRRNKMR---N
--IMEVFEKEYCALNYGLRSLAINIPGFTYHRALKARKRLVALLQSIVTARRDKRK---N
—--IMNALEKEYTTLNAGLRAMAIDIPGFAYHKARKARKNIVAILQSVVNNRRNRRK---N
GTKLASLEREYTSLNMGIRAMAINLPGTAYHKALKARKNLVAILQSVTEERRSSPD---P
D--VEEVSSLYYEGNQGIRSLPINLPGTSYNRALKARKKLDVLLHRVLNKRRFSEK-—--
QELFDEMFEEITAVISGVHNLPINLPGFAYHKGLKARKVLXEVFKKLIDERREAMK-~--D
RELLDVIFKENNFRFAGLRSLPINIPGFAFHRAMKGRKEIIKVFERVINERKVLIA---K

QQT--KKDLMELLME--ARDDEGEKLEDEDIIDLLLLFLLAGHESSAYGVLWTVINLTNH
KKM--KKDMMDLLME--VKDEEGRMLEDEDIIDLLLVFLLAGHESSAHGILWTIIYLIDH
EDR--KRGMVDLLLE--VEDENSVKLEDEDIIDLLLVFLLAGHESSAHAAMWALIYLHQH
ENR--KRGMIDLLLE--VEDENGVKLEDEDIIDLLLVFLLAGHESSAHAAMWAIIYLNQH
IGE--NNNLLDIILE--TKDERGEKLEDKDIIDLLIAFLFGAHDSIATASMWSVMYLAQN
IGE--KKDLINILLE--MNDEAGEKLEDKDIIDLLIALLFGGHDSIAAGMMLTIMYLTEH
HVG-EKKDLMDILLE--IKDENGRKLEDQDISDLLIGLLFAGHESTATGIMWSVAHLTQH
QEGSQRKDLIDILLE--VKDENGRKLEDEDISDLLIGLLFAGHESTATSLMWSITYLTQH
EGK--DKVFLDNLLE--AKDENGRKRDDEYIVDVLIAQLFAGHETSATALMWTILYLTQH
EGK--DKAFIDSVLE--VNDENGRKLEDGYIIDLLIAILFAGHETSATTMMWTIVYLTQH
—-—-—-GGGVDMMDRLIE--AQDERGRHLDDDEIIDVLVMYLNAGHESSGHITMWATVFLQEN
--RSGAMDMMDRLIE--AEDERGRRLADDEIVDVLIMYLNAGHESSGHITMWATVFLQEN
G-AAAPVDMMDRLIA--VEDEGGRRLQDDEIIDVLVMYLNAGHESSGHITMWATVFLQEN
YSQKKAKDMMDSLID--VEDDNGRKLNDEDIIDIMLMYLNAGHESSGHITMWATYFLQKH
——————— AMMDALID--LEDDE-RKLSDEDIIDIMLMYLNAGHESSGHITMWATFFLQKH
APGKKAKDMMDSLID--AVDENGRKLGDDEIIDIMLMYLNAGHESSGHITMWATYFLQRH
VINTKKKDMMDSLLD--VEDENGRKLTDEEVIDIMLMYLNAGHESSGHITTWATIFLQDH
ARNAKKKDMMDSLLG--VEDENGRKLTDEEIIDVILMYLNAGHESSGHITTWATIFLQEH
NSSAREKDMLDALLH--VEDENGRKLTDEEIIDLLIMYLNAGHESSGHVTMWATLLLQGH
NSQTMKKDMMDALLD--IEDENGRKLSDEEIIDILVMYLNAGHESSAHVTMWATVKLQEN
NILSNKKDMLDNLLN--VKDEDGKTLDDEEIIDVLLMYLNAGHESSGHTIMWATVFLQEH
NISSNRKDMLDNLID--VKDENGRVLDDEEIIDLLLMYLNAGHESSGHLTMWATILMQEH
KWAPKRKDMMDQLID--IVDENGRKLDDEEIIDILIMYLNAGHESSGHTMMWATILLNQH
NIASKRKDMMDHLLD--IKDEKGNKLDDEDIIDILLMYLNAGHESSGHTMMWAVILMQEH
NIASKAKDMMDHFLD--IEDENGDKLGDDYIIDILLMYLNAGHESSGHTMMWAAILMQEN
NIPSKGKDMMDRLLD--VEDEKGDKLGDDDLIDIMLMYLNAGHESSGHTLMWAVILMQNH
Q-AKSNKDVLNALLH--VKDENGSLLTDEEIIDLLVMYLNAGHESSAHITMWAIIFLVSH
—-——PEKTDTLSLLMD--ATDENGKHLDDKQIVDLLVMYLNAGHDSTAHLILWLLIFLLKH
GKSMPKANIIDMLLSNNNQDYEANMLSDKKIIEILVLFSFAGFEPVALMSVKAIFHLQKH
DKTRAKSNILDIMLS--TQDDDGKGLRDGNILKTLLWYTFSGYESVAKVATQTMMLLONH
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PHVFERAKKEQEEIMARRPSDQKGLTHTEIRQMKYLSQVIDEMLRKTSISFANFRQAKVD
PHVFQRAKKEQEEIMETRPSTQKGLNLKEIKQMQYLSKVIDEMLRITTISFANFRRAKVD
PDMLQKAKEEQEEVVKKRPSTQRGLNFDEIRQMRYTSKVIDETLRRTNVSFSNFRQAKED
PDLLQKAHEEQEEVVKGRASTEKGLNLNEIRQMRYTSKVIDETLRRTSLSFSNFRQAKKD
PLCLKKAKEEQEGILKARSTSQKRLSIEEIKKMIYLSQVVDETIRHI-TIFSAFREAAID
PLCLKKAKEEQEEILKARPPSQKRLSIEEIQKMTYLSQVFDETLRIT-SVFATFREATTD
PHILQKAKEEQEEILKIRPASQKRLSLNEVKQMIYLSYVIDEMLRFANIAFSIFREATSD
PHILKKAKEEQEEITRTRFSSQKQLSLKEIKQMVYLSQVIDETLRCANIAFATFREATAD
PHILEKAKKEQEEIMKARVSSQGRLNLQEIKQMVYLSQVIDETLRCANIVFTTFREAISD
PHILNKAKEEQEKIMKVRVSSQTRLNLQEIKQMVYLSQVIDETLRCANIVFSMFREATSD
PDMFARAKAEQEAIMRSIPSSQRGLTLRDFRKMEYLSQVIDETLRLVNISFVSFRQATRD
PDIFARAKAEQEEIMRSIPATQONGLTLRDFKKMHFLSKVVDETLRCVNISFVSFRQATRD
PEILAKAKAEQEAIMRSIPPGQKGLTLRDFRKMAYLSQVVDETLRFVNISFVSFRQATRD
PEYLKKAKEEQEEIIKRRPSTQKGLTLKEIRGMDFLYKVIDETMRVITFSLVVFREAKSD
PEYLQKAKAEQEEITRRRPSTQKGLTLKEVREMDFLYKVIDETLRVITFSLVVFREAKTD
PEFFRKAKEEQVEMLKRRPPSQKGLKLEDVRKMEYLSKVIDETMRVVTFSLMVFRQARND
PEYFQKAKEEQEQIIKRRPLTQKRLSLKEVREMKYLSKVIDETLRMVTFSLTVFREAKTD
PEFLQKAKEEQEQIVKRRPPAQNGLSLKEVREMDYLSKVIDETLRLITFSLTVFREAKTD
PEIFQRAKAEQEEIVKNRPPTQKGLTLREVRKMEYLSQVIDETLRWLTFSLMVFREAKAD
PEFFQRAKAEQEEITIRKRPPNQKRLTLKEIREMEYLPKVIDETLRWITFSFVVFREAKAD
PEVLQRAKAEQEMILKSRPEGQKGLSLKETRKMEFLSQVVDETLRVITFSLTAFREAKTD
PMILQKAKEEQERIVKKRAPGQK-LTLKETREMVYLSQVIDETLRVITFSLTAFREAKSD
PEVLKKAREEQEAIVRNRPAGQTGLTLKECRDMEYLSKVVDETLRYVSFSLVVFREAQMD
PEIFKKAKEEAELIVKRRPPTQKGLNLKEIREMKYLDQVIDETLRYVSFSLVVFRVAKKD
PEVFKKAKEEQENIVKRRPPTQKGLSLKETREMIYLNQIIDETLRWTSFALMVFRVARKD
PEVLKKATEEQKLIVERRPSTQKGVNLKEIREMVYLNQIINETSRYVSFSLMAFRETKKD
PRLYAEAKAEQEKIVNKRPDGQTHLIMYEIREMNYLRKIIDESLRMVNISLMVFREAMDD
EIVYDKVKEEQELIASQKPLGDS-LSLSDVKKMSYLSRVINETLRVANISPMVFRRAVTD
PHFLEKAKEEQEEIVKRRASSNAGLSFDEIRQMTFVSKIINETLRIATDQSVFLRDTSTT
PECLKKAKEEQEEIVKRRTSPNEGLNFSEIGQMKYVTNVINETLRLGSTETVLFRDARTD

.. * : : : : * 3 HIS * A
FNLNGGYTIPKGWKVLVWNRGVHMDPENYPNPKEFDPSRWEN—--——————— FKARVGQFL
VNINGGYTIPKGWKVLVWNRGVHMDPEIYTNPKEYDPSRWEN-—-—-—————— YKAKAGSFN
VTING-YLIPKGWKVLVWNRGVHMDPEVHKNPTEFDPFRWED-———————— YKPKPSSFI
VTING-YLIPKGWKVLVWNRGVHMDPEIHKNPTEFSPSRWDD-—-—-—————— YKPKPTSFI
VNING-YFIPKGWKVLVWLSALHMDPEYYSNPKEFNPTRWDD-—--—————— YNPGSGTFI
ANING-YLIPKGWKVLVWLNAMHMAPEHHSNPEEFNPSRWND--—-—————— HNPTTGTFL
VNING-YLIPKGWRVLIWARAIHMDSEYYPNPKEFNPSRWKD-—-—————— YNAKAGTFL
VNING-YIIPKGWRVLIWARAIHMDSEYYPNPEEFNPSRWDD-—--—————-— YNAKAGTFL
VNING-YVIPNGWRVLVWARAVHMNPKYYPNPEEFNPSRWDD-—--—————— YHGKAGTFL
VNMSG-YVIPKGWRVLIWGRAVHMDPENYPNPEEFNPSRWDD-—-—————— YHGKAGTSL
VFVNG-YLIPKGWKVQLWYRSVHMDPQVYPDPTKFDPSRWEG-—-—————— HSPRAGTFL
IFVNG-YLIPKGWKVQLWYRSVHMDDQVYPDPKMFNPSRWEG-——-—————— PPPKAGTFL
VFVNG-YLIPKGWKVQLWYRSVHMDPQVYPDPKKFDPSRWEG-—-—————— PPPRAGTFL
VTING-YTIPKGWKVLTWFRSVHLDPEIYPNPKEFNPNRWN--———————— KEHKAGEFL
VNING-YTVPKGWKVLVWFRSVHLDPEIFPDPKEFNPNRWN--———————— KEHKAGEFL
VKVNG-YLIPKGWRVLTWFRSVHFDSELYPDPREFNPENFS—-———————— VVRKAGEFL
FCMNG-YTIPKGWKVLAWFRTIHLDPEVYPNPKEFNPSRWDD--—-—————— YTPKAGTFL
FSING-YIIPKGWKVLVWFRTVHLDPEIYQNPKEFNPSRWDN--—-—————— YTPKAGTFL
VNIGG-YLFPKGWKVLVWFRAVHYDPEIYPNPEVFNPSRWDNVVYKLHVQONFTPKAGTFL
INICG-YTIPKGWKVLVWFRSLHFDPETYPDPKEFNPCRWD--——————— DYTAKPGTFL
VEMNG-YLIPKGWKVLTWFRDVHIDPEVFPDPRKFDPARWDNG--——-———— FVPKAGAFL
VOMDG-YIIPKGWKVLTWFRNVHLDPEIYPDPKKFDPSRWEG-—-—————— YTPKAGTFL
VNLNG-YLIPKGWKVLAWFRSIHYDSEVYPDPKKFEPSRWDG-—-—————— FVPKAGEFL
VDING-YLVPKGWKALAWLRNVHMDSEIYLNPKEFNPSRWEG-—--—————— YTPKPCSFV
VNING-YFIPKGWKALAWFRSVHMDPEVYPDPKEFNPSRWDG-—--—————— FTPKPCSFV
VNING-YFIPKGWKVLAWFRGVHMDPQIYPNPKEFNPSRFED-—-—————— YIPKPCSFI
VEING-YTIPKGWKTQVWLRSVHMDPQVYPNPTKFDPDRWDK-—--—————— LIPKSGMFI
VEVNG-FTIPKGWYVEPWLRQVHMDPAVHSNPONFDPDRWA--————————— VIRPFTHL
FNING-YTIPKGWKFFAVVWNIHMNPDVYVQPKEFNPSRWDD--—-—————— IETKPGIFL
VNLNG-YTIPEGWKCLALLGNFYKDPDTYVKPNEFIPSRWDD-—-—————— LEVKPASFL

s * 2 JKek%k
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88A13_M.truncatula_
88Al14_M.truncatula_
88A20_papaya
88A21 papaya
88D1_M.truncatula
88D2_M.truncatula
88D3_M.truncatula
84D6_licorice
84D4_lotus
84D5_1lotus
88Al1_Zea
88A5_rice
88A15_Hordeum
88A6_pea
88Al11_soybean
88A7_pea

88A8 poplar

88A9 poplar
88A23_vitis
88A24_vitis
88A3_Arab

88A4__ Arab

88A2_ pumpkin
88A17_ papaya
88A18_ papaya
88A19 papaya
88A12_Ginkgo_
88E1_Selaginella
88B1_tomato
88C1_petunia

88A13_M.truncatula_
88Al14_M.truncatula_
88A20_ papaya
88A21 papaya
88D1_M.truncatula
88D2_M.truncatula
88D3_M.truncatula
84D6_licorice
84D4_lotus
84D5_1lotus
88Al1_Zea
88A5_rice
88A15_Hordeum
88A6_pea
88Al11_soybean
88A7_pea

88A8 poplar

88A9 poplar
88A23_vitis
88A24_vitis
88A3_Arab

88A4__ Arab

88A2_ pumpkin
88A17_ papaya
88A18_ papaya
88A19 papaya
88A12_Ginkgo_
88E1_Selaginella
88B1_tomato
88C1_petunia

PFGYGSRYCPGSDLAKLEITIYLHHFLLNYRMERINPDCPITYLPIARPTDNCLARIIKV
PFGLGSRLCPGSDLAKLEITIYLHHFLLNYRMERINPDCPVTYLPVPRPKDNCLARIIKV
PFGGGSRICPGAELAKVEVYIFLHYFLLNYRLDRVNPASPVVYLPIPRPADYCLARIIKL
PFGGGSRICPGADLAKLEVSIILHYFLLNYRLERLNPASPIVYLPIPRPADNCLARIIKL
PFGVGRRLCPGRDLAKYEISIFLHYFVLNYKLERINPECPITSFPYSKPIDNCLAKVIKI
PFGMGRRLCPGRDLSKYEMLIFLHYFVLNYKLKRINPECPLTSLPYIKPTDNCLAKVTKL
PFGAGSRLCPGADLAKLEISIFLHYFLLNYRLERINPDCPVTTLPQCKPTDNCLAKVIKV
PFGAGSRLCPGADLAKLEISIFLHYFLRNYRLERINPECHVTSLPVSKPTDNCLAKVIKV
PFGAGSRLCPGKDLAKLEISVFLHYFLLNYKLERINAECPITFLPILKPVDNCLAKVIKV
PFGVGSRLCPGKDLAKLEISIFLHYFLLNYKLERINPDCPITFLPIPKPVDNCLAKVIKV
AFGLGARLCPGNDLAKLEISVFLHHFLLGYKLARTNPRCRVRYLPHPRPVDNCLAKITRV
PFGLGARLCPGNDLAKLEISVFLHHFLLGYXLKRANPKCRVRYLPHPRPVDNCLATITKV
PFGLGTRLCPGNDLAKLEISVFLHHFLLGYKLTRKNPNCRVRYLPHPRPVDNCLAKITRL
PFGAGTRLCPGNDLAKMEIAVFLHHFTLNYRLEQLNPKCPIRYLPHTRPMDNCLGRVKKC
PFGGGSRLCPGNDLAKMEIAVFLHHFLLNYRFEQHNPNCPVRYLPHTRPMDNCLGRVRKC
PFGAGTRLCPGNDLAKLEISVFLHHFLLKYELEQLNPKSPIRFLPHTRPLDNCLARIKKQ
PFGAGSRLCPGNNLAKLEISIFLHYFLLDYRLERQNPECSWRFLPHTRPIDNCLARIKKV
PFGAGSRLCPGNDLAKLEISIFLHYFLLDYMLERENPECRWMFLPHTRPTDNCVARIKKV
PFGAGSRLCPGNDLAKLEISIFLHYFLLNYRLERVNPGCELMYLPHPRPVDNCLARVRKV
PFGLGSRLCPGNDLAKLEISVFLHHFLLNYQLERLNPGCPRMYLPHSRPRDNCLAIVRKV
PFGAGSHLCPGNDLAKLEISIFLHHFLLKYQVKRSNPECPVMYLPHTRPTDNCLARISYQ
PFGLGSHLCPGNDLAKLEISIFLHHFLLKYRVERSNPGCPVMFLPHNRPKDNCLARITRT
PFGAGSRLCPGNDLAKLEICIFVHYFLLNYNLEWLTPDCEILYLPHSRPKDNCMAKITKK
PFGAGSRLCPGNDLAKLEIAITLHYFVLGYEVERINPKSPLVHLPHPRPVDNCLAIVRKQ
PFSAGARLCPGKDLAKLEISVFLHYFVLSYEVERLNPSAPLIFLPHPRPVDNCSAIVIKH
PFGAGTRFCPGYDLAKLEISIFLHYYLLGYEIKRLNPKSSLVYLPHSRPADNCLAIVKKQ
PFGAGSRLCPGSDLAKMEICVFIHHLLFHYKIERLNPDCPVRYLPHPRPTDYCKGRVRKL
PFGLGSRTCPGNELAKLEACIIVHHLVLGYEVKPLNPDCEVTFLPHPRPKDYFPVQVRRR

PFSMGPKSCPGSNLAKLQISVILHYYLLHYRVEQINPEARC-——-—-- YPPENCLVKFKKL
PFGVGLRMCPGANLVRLEVAVVLHYFLLNYRLEMLDPDS---—————— TPEKCLARFKKL
oK, K g Kk gk g 3 HE * ., . . .o .
Te———— 491

Te———— 492

SNNST-- 491

SNN---- 492

SDS---- 487

SDA---- 489

SRA---- 492

SCA---- 493

S====== 484

SCN---- 489

GS-==-- 519

S====== 496

SSTTT-- 445
EAA---- 490
SSESV-- 493
SSTSV-- 493
A-eme—o 497
AAESE-- 492

MP--—-—-- 489
SSVAA-- 496
NP---—- 497
NP---—- 498
NPWSSSG 495
ST————- 485
R-————- 478
SISSNGN 487
SA-———- 482

490
491
486
489
484
486
489
490
483
486
517
495
494
488
440
487
488
488
496
487
490
487
491
495
496
488
483
477
480
480



Supplementary Figure 5

Alignment of CYP84 sequences taken from the Cytochrome P450 website. Conservation in SRS1-6

regions is highlighted in yellow with Arabidopsis CYP84Al as the 100% control.
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———-MADMVKFTMEWLQDPLSLAIVVTVAVLIMRMQORRR--AAPFPPGPK
-—-MAAAVANIGMEWLQDPLSWVFLGTVCLVVLQQLRRRRGKAPLPPGPK
——————————— MDPWLVLWLVLASMAFALLHLRRRARRG--APPLPPGPR
-——-MESSISQTLSQVIDPTTGILIVVSLFIFIGLITRRRRPP-YPPGPR
-——-MESSISQTLSQVLDPTTGILIVVSLFIFIGLITRRRRPP-YPPGPR
—————————— QTLSQLLDPTTAILIIVSLFIFIGLITRRRRS--YPPGPR
-——-MESSISQTLSKLSDPTTSLVIVVSLFIFISFITRRRRPP-YPPGPR
—————— MDSLLNSFTHQPVTMSFFFIVPLLLVLGLISRLRRKHPFPPGPK
____________________ MAFFFVVPLLLVLGLISRIRRKFPFPPGPK
——-MVLNNINSILEALQANPILIFFFIIPLFFLYLFSTSRRKR-YPPGPL
MKEMVQNNMSTSLLETLQATPMIFYFIVPLFCLFLLSKSRRKR-LPPGPT
—-—-MDIRENQFLQALAADPLLILLLFITPLLFLFLLSRFRLKP-YPPGPR
——————— MEMDALRQVLHPMPTALFFIAPLFFLFILSRLRRKLPYPPGPN
——————— MDSSLHEALQPLPMTLFFIIPLLLLLGLVSRLRQRLPYPPGPK
———————— MDSIMEGLQPLOMTLLFIIPLILLLGLVSRLRRRRPYPPGPK
——————— MDSLLQSLQTLPMSFFLIIISSIFFLGLISRLRRRSPYPPGPK
——————— MDSLVQSLQASPMSFFLIAITSLFFLGLLSRLRRRLPYPPGPK
—-—-MDTKSITLLQEALKPLPMAIFLVIPLLFLLGHILRSRGRLPYPPGPK
-MDSLLKSPIMENLKEEPFLMAIMFIVPLILLLGLVSRILKRPRYPPGPI
-MDSLLKYPIMENFKEEPFLMAIMFILPLILLLGLVSRILKRPRYPPGPK
-MDSLLKFPIMVNLKEEPFLMAIMVIVPLTLLLGLMSRILKRPRYPPGPK
————— MDWQSMMGNLDPFQRTILILVPLTLLLLLLLSRTRPRPPYPPGPK
—————————— MDTLGQFQTTLLLVLPLTLFLLLNLASKFRKRAPYPPGPK
______________________ MVSERSREPGCRARSARRLKLPYPPGPR
———————— MESWQQSLQTSPMIFFLLPLLGLIVIFLLKSSRKLPYPPGPK
———————— MDSPLLQSLQSPSTLFILASLFVSLILWFLIRKKLPYPPGPK
———————— MASPLQSLLTFPSLFFLLFSLFLFIIFLRXXSRKLPYPPGPK
———————— MASPLQSLLTFPSLFFLLFSLFLFIIFLRNFSRKLPYPPGPK
———————— MASPLQSLLTFPSLFFLLFSLFLFIIFLRKLSRKLPYPPGPK
_______________________________________ MLLKPYPPGPK
—————————— MEYYSQDAYFVTASLISIAFFLWYASRLRRTAILLPPGPP

*kk*k

PLPIVGNMAMMDQLTHRGLAALAKEYGGLMHLRLGRLHAFAVSTPEYARE
PLPIVGNMGMMDQLTHRGLAALAETYGGLLHLRLGRLHAFAVSTPEYARE
PLPIIGNMLMMDQLTHRGLAAMAARYGGLLHLRLGRVHMVVVSSPEHARE
GWPIIGNMSMMDQLTHRGLANLAKKYGGLCHLRMGFLHMYAVSSPDVAKQ
GWPIIGNMSMMDQLTHRGLANLAKKYGGLCHLRMGFLHMYAVSSPDVAKQ
GWPIIGNMLMMDQLTHRGLANLAKKYGGLCHLRMGFLHMYAVSSPHVARQ
GWPIIGNMLMMDQLTHRGLANLAKKYGGLCHLRMGFLHMYAVSSPEVARQ
GLPLIGNMMMMDQLTHRGLAKLAKRYGGLFGLRMGFLNMVAVSSPEVARQ
GLPLIGNMMMMDQLTHRGLAKLAKQYGGLFGLRMGFLNMVAVSSPEVARQ
GWPLIGNMMIMDQLTHRGLAKLAQKYGGVFHLKMGYVHKIVISGPEEARQ
GWPLIGNMMMMDQLTHRGLAKLAQKYGGVFHLKMGYVHKIVVSGPDEARQ
GWPLIGNMTMMDQLTHRGLAKLAGKYGGILHLRMGFVHTVAVSSPDIARQ
GLPLVGNMMMMDQLTHRGLAKLAKQYGGIFHLRMGFLHMVAVSSPEIARQ
GLPVIGNMLMMDQLTHRGLAKLAKQYGGLFHLKMGFLHMVAVSTPDMARQ
GLPLIGSMNMMDQLTHRGLAKIAKQYGGIFHLRMGYLHMVGVSSPDIARQ
GFPLIGSMHLMDQLTHRGLAKLAKQYGGLFHMRMGYLHMVAVSSPEVARQ
GLPLVGSMHMMDQITHRGLAKLAKQYGGLFHMRMGYLHMVTVSSPEIARQ
GLPIIGSMSMMDQLTHRGLAALAKQYGGIFHLKMGYLHMVAISSPETARQ
GLPIIGNMLMMDQLTHRGLANLAKKYGGIFHLRMGFLHMVAISDADAARQ
GLPVIGNMLMMDQLTHRGLANLAKKYGGIFHLRMGFLHMVAISDADAARQ
GLPIIGNMLMMDQLTHRGLANLAKKYGGIFHLRMGFLHMVAISDADAARQ
GFPIIGNMFMMDQLTHRGLANLAKHYGGIFHLRMGFLHMVAISDPDAARQ
GLPLIGNMNMLDKLTHRGLANLAKQYGGVYHLRMGFIHMVAISNAEAARE
GLPIIGNMAMIDQLTHRGLAQLGKKYGGLFHLRMGLLHIIGVSTPEMARE
GYPIIGNMTMMNQLTHHGLTELGKKYGGLVHLRMGRLHIVGVSTPEMVRE
GYPIIGNLGMVDQLTHRGLASLSKRYGGLCHLQMGGLHVVAVSTPEIARE
GLPIIGNMLMMNQLTHRGLANLSKVYGGLLHMKMGVLHLVVVSTPEMARE
GLPIIGNMLMMNQLTHRGLANLSKVYGGLLHMKMGVLHLVVVSTPEMARE
GLPIIGNMLMMNQLTHRGLANLSKVYGGLLHMKMGVLHLVVVSTPEMARE
GLPVIGNILMMNQFNHRGLAKLSRIYGGLLHLRLGFSHIFVVSSPDIARQ
GLPVLGNLLSVHQFTHRGLAKLSKIHGGFFHLRVGQVNVFVVSSPETVRE

ke ok o . .. *ekkg . s kk Tk . + k ..
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84A20_M.sativa_
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84A21_soybean_
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84A29 papaya

84A12 poplar
CYP84A30_gi|147799011 |emb|CAN7
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84A7_rice

84A5_rice
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84A6_rice
84A23_Brassica_
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84A1_Arab.
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VLQAQDGAFSNRPATTAIAYLTYDRADMAFAHYGPFWRQMRKLCVVKLFS
VLQAQDGAFSNRPATAAIAYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQVQODGDFSNRPASIAIAYLTYGRADMAFSHYGHFWRQVRKLSAVRLFS
VLQVQDSVFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKVCVMKVFS
VLQVQDSVFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKVCVMKVFS
VLQVQODSIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKVCVMKVFS
VLQVQDSVFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKVCVMKVFS
VLQAQDSIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKICVMKVFS
VLQVODNIFSNRPATIAISYLTYDRADMAFANYGPFWRQMRKICVMKVFS
VLQVQODNIYSNRPKTVAISYLTYDRADMAFADYGPFWRQMRKLCVMKLFS
VLQEHDIIFSNRPATVAISYLTYDRADMAFADYGLFWRQMRKLCVMKLFS
VLQVODNIFSNRPATIAISYLTYDRADMAFADYGPFWRQMRKLCVMKLFS
VLQVODNIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQVODNIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQVODNIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQVODNIFSNRPANIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQVODNIFSNRPANIAIRYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQLODNIFSNRPANIAIRYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQVODNIFSNRPATVAIKYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQVODNIFSNRPATVAIKYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQVODNIFSNRPATVAIKYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQVODNIFSNRPATIAISYLTYDRADMAFAHYGPFWRQMRKLCVMKLFS
VLQLHDSIFSNRPATVAISYLTYNRADMAFAHYGPFWRQMRKLCVMKLFS
VLQAQDIVFSNRPANVAISYLTYDRADMAFANYGPFWRQMRKICVVKVFS
VLQVQDIVFCNRPANVAINYLSYDRADMAFANYGPFWRQMRKICVMKLFS
VLQAQDVVFANRPANVAIVYLTYDRADMAFANYGPFWRQTRKICVMKLFS
VLQVQODSVFANRPARVAIKYLTYDRADMAFAQYGPSWRQMRKICVMKLFS
VLQVQODSVFANRPARVAIKYLTYDRADMAFAQYGPSWRQMRKICVMKLFS
VLQVQODSVFANRPARVAIKYLTYDRADMAFAQYGPSWRQMRKICVMKLFS
VLQVQODHVFSNRPTTIAIRYLTYGGSDLAFCNYGPFWRRMRKLYVMMLFS
ITHENDSVFSHRPVTAAMVYVSYDLADMAFAHYGPFWRQMRKLCVLKLFS

HE S A A gy kgok, skgkk, k% *khg *kg 3 k%
RRRAETWLAVRDESAALVRAVAASRGE--AAVNLGELIFNLTKNVIFRAA
RRRAETWAAVRDECAALVRAVAVGGGSGGEAVNLGELIFSLTKNVTFRAA
RRRAQSWRAVRDESAKLVGAIARRAG---EAVDLGELIFGLTKDVIFRAA
RKRAESWASVRDEVDKMIRSVSSNVG---KSINVGEQIFALTRNITYRAA
RKRAESWASVRDEVDKMIRSVSSNVG---KSINVGEQIFALTRNITYRAA
RKRAESWASVRDEVDKMIRSVSSNVG---KSINVGEQIFALTRNITYRAA
RKRAESWASVRDEVDKMVRSVSCNVG---KPINVGEQIFALTRNITYRAA
RKRAESWASVREEVDKMVRTVVANTG---KTVNVGELIFSLTRNIIYRAA
RKRAESWASVREEVDKMVRTVVANTG---KTVNVGELIFSLTRNIIYRAA
RKRAESWDSVRDEVDSMVKIVTTNAG---TSINLGELVFCLTRNIIYRAA
RKRAESWDSVRDEADSMVRIVTTNTG---TAVNLGELVFSLTRNIIYRAA
RKRAESWDSVRDEVERMTHIVATNIG---SPVNIGEMVFGLTKDVIYRAA
RKRAESWESVRDEVDSMVRVVVSHTG---KSVNIGELVFSLTRDIIYRAA
RKRAESWESVRDEVDSAVRVVASNIG---STVNIGELVFALTKNITYRAA
RKRAESWESVREEVESTVRTVASSIG---SPVNIGELVFTLTKNIIYRAA
RKRAESWESVRDEVDSMVKTVESNIG---KPVNVGELIFTLTMNITYRAA
RKRAESWESVRDEVDSMLKTVEANIG---KPVNLGELIFTLTMNITYRAA
RKRAASWESVRGEVEKTVLSVAGSTG---TAVNVGELVFKTTMDIIYRAA
RKHAESWQSVRDEVDYAVRTVSDNIG---NPVNIGELVEFNLTKNIIYRAA
RKHAESWQSVRDEVDHAIRTVSDNIG---NPVNIGELVEFNLTKNIIYRAA
RKHAESWQSVRDEVDYAVRTVSDNIG---NPVNIGELVEFNLTKNIIYRAA
RKRAESWQSVRDEVDAAVRAVASSVG---KPVNIGELVEFNLTKNIIYRAA
RKRAESWQSVKDEVEVVITNVNNNLG---KSVNVGELVEFNLTKNIIYRAA
RKRTESWASVREEVDSMVRAVKEKTG---SAVNLGEMIFALTRSITYRAA
RKRAESWASVREEVDSIVRALEKKTG---SPVNLGEMVFALTRSITYRAA
RKRAESWASVRDEVEFTVRRVSEKTG---EPVNIGELVFALTRSITYKAA
RKRAESWASVREEVDSTLQSTIAKRGG---SAVNIGELALDLTKNITYRAA
RKRAESWASVREEVDSTLQSTIAKRGG---SAVNIGELALDLTKNITYRAA
RKRAESWASVREEVDSTLQSTIAKRGG---SAVNIGELALDLTKNITYRAA
RKRAESWVSVDEEVHKSVRLVASNVG---KPLNICKLAFSLSRDITFRAA
PRRDVSWRVVRGEVDALVRSVAELRR---VAGSVGDLVFKFATNVTFRAA
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FGTR----DGEGHDEFIAILQEFSKLFGAFNIGDFIP-WLSWADTNGINA
FGTR----DGEGQEEFIAILQEFSKLFGAFNVGDFLP-WLGWMDLQGINR
FGTR----DGGGHGELEVLLQEFSKLFGAFNVGDFIP-WLAWLDPHGINR
FGS----ACEKGQDEFIRILQEFSKLFGAFNVADFIP-YFGWIDPQGINK
FGS----ACEKGQDEFIRILQEFSKLFGAFNVADFIP-YFGWIDPQGINK
FGS----ACEKGQDEFIRILQEFSKLFGAFNVADFIP-YFGWIDPQGISK
FGS----ACEKGQDEFIRILQEFSKLFGAFNVADFIP-YFGWIDPQGINK
FGA----CSEDGQDEFIKIMQEFSKLFGAFNIADFVP-YLGWVDPQGLNI
FGS----CSEDGQDEFIKIMQEFSKLFGAFNIADFIP-YLGWVDPQGLNT
FGT----SSDEGQDDFIKILQEFSKLFGAFNMADFIP-WLGWIGKQGLNV
FGT----CSEDGQGEFIKIMQEFSKLFGAFNIADFIP-WLGWVGKQSLNT
FGT----SSHEGQDEFIKILQEFSKLFGAFNLADFIP-WLSWFDPQGLNK
FGS----SSHEGQDEFIKILQEFSKLFGAFNIADFIP-GLGWVDPQGLNA
FGT----ISHEDQDEFVAILQEFSQLFGAFNIADFIP-WLKWVP-QGINV
FGT----SSKEGQDEFISILQEFSKLFGAFNIADFIP-WLSWVDPQGLNA
FG--—--- AKNEGQDEFIKILQEFSKLFGAFNISDFIP-WLGWIDPQGLTA
FG--—--- AKNEGQDEFIKILQEFSKLFGAFNMSDFIP-WLGWIDPQGLSA
FGA----SNKEGQDEFISILQEFSKLFGAFNMADFIP-WLTWVDPQGLNG
FGS----SSREGQDEFIGILQEFSKLFGAFNISDFVP-CFGAIDPQGLNA
FGS----SSREGQDEFIGILQEFSKLFGAFNISDFVP-CFGAIDPQGLNA
FGS----SSREGQDEFIGILQEFSKLFGAFNISDFVP-CFGAIDPQGLNA
FGS----SSQEGQDEFIKILQEFSKLFGAFNIADFIP-YLGCVDPQGLNS
FGS----CSKEGQDEFISILQEFSKLFGAFNIADFVP-CLKWVDPQGFND
FGS----VSKEGQDEFMKILQEFSKLLGALDISDFVP-WLGWVHSQEFNK
FGS----FSNEGQDEFMKILQEFSKLFGAFNIADFVP-WLGWIHSQEFNK
FGS----SSNEGQEEFMEILQEFSKLFGAFNVADFFP-WLGWVNAQDFNK
FGS----SSREKQKEFVKILQEFSRLFGAFNFADFIP-WLGWIQGKEFTK
FGS----SSREKQKEFVKILQEFSRLFGAFNFADFIP-WLGWIQGKEFTK
FGS----SSREKQEEFVKILQEFSRLFGAFNFADFIP-WLGWIQGKEFNK
FGSSSSTSDESRLDEFLEIIQEFSKLFGEFNVADYVPSWLSWIDPQGING
FGAQ----SREDEKVFVDIILELSETITFMAFNMGDYIP-CLGWLDLNGIGK
%k : HE RS A R HE R I : HE

RLVAARTALDRFIDKIIDEHMERGK---—-————— NPDDADADMVDDMLAF
RLRAARSALDRFIDKIIDEHVRRGK---—-————— SPDDADADMVDDMLAF
RLRAARAALDSVIDRIIDEHVSN---—-——————— PAGDEDADMVDDMLAF

RLVKARNDLDGFIDDIIDEHMKKKENQ--NSVDAG-DVVDTDMVDDLLAF
RLVKARNDLDGFIDDIIDEHIKKKENQ--NSVDAG-DVVDTDMVDDLLAF
RLVKARNDLDGFIDDIIDEHMKKKENQ--NTVDDG-DVGDTDMVDDLLAF
RLVKARNDLDGFIDDIIDEHMKKKENQ--NAVDDG-DVVDTDMVDDLLAF
RLVKARQSLDGFIDSVIDEHIQKKKNG--SNLSD--DDADTDMVDELLAF

RLVNARRSLDGFIDSVIDDHIQKRKNV-~-NNLPS--DDADNDMVDELLAF
RLAKARASLDGFIDTIIDDHIERKKAI--HVINDDG-YRESDMVDELLAF
RLAKARASLDGFIDSIIDDHIIRKKAY--VNGKNDGGDRETDMVDELLAF
RLEKARASLDGFIDSIIDDHMNRKKIK--SGSND---VVESDMVDELLVF
RLVQARASLDGFIDSIIDDHIEKHRRR--NVVDSDG———-- DMVDDLLAF
RLNKARGALDGFIDKIIDDHIQKGSKN----SEE----VDTDMVDDLLAF
RLAKARKSLDGFIDDIIDDHMQKKKLN--NDSDE-—---VDTDMVDDLLAF
RLVKARKALDKFIDHIIDDHIQKRKQN--NYSEE----AETDMVDDMLTF
RLVKARKALDKFIDSIIDDHIQKRKQN--NFSED----AETDMVDDMLAF
RLKRARKALDAFIDKIIDEHVVKKNE-=--A-——————— AETDMVDDLLAF
RLVKARKELDSFIDKIIDEHVQKKKS ———==—=—=——— VVDEETDMVDELLAF
RLVKARKDLDSFIDKIIDEHVQKKKS ———==—=—=——— VVDEETDMVDELLAF
RLVKARKDLDSFIDKIIDEHVEKKKS —=—==—=———— VVDEETDMVDELLAF
RLARARGALDSFIDKIIDEHVHKMKND--K--SSEIVDGETDMVDELLAF
RLVKARGALDGFIDKIFDEHVEKKRN—-=—————— MSGDEDSDMVDELLAF
RLVRARSLLDGFIDNIIDEHIEKKK--MMVAKGFDEEEGDTDMVDELVAF
RLVRARGSLDGFIDKIIDEHVEKK-————— KKIDDEGDADTDMVDELMAF

RLAKARNSLDGFIDTIIDEHIAKKNNTKSLNAKDENEEVDSDMVDELLAF
RLVKARGSLDEFIDKIIDDHIEKRKK-QNNSGDESESEAELDIVDELMEF
RLVKARGSLDEFIDKIIDGHIEKRKK-QNNSGDESESEAELDIVDELMEF
RLVKARGSLDEFIDKIIDDHIEKRKK-QNNSGDESESEAELDMVDELMEF
RVEKARKSLDGFIESVIDDHLHKKKR-=———-— EHDNVDEETDMVDQLLAF
RMAAARHALDVFIDRIIDEHLAKLRNG-====—=——— DVSASDMVDDMIAY
ke kk  kk ks sk ks kekkgas 3
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LAEAKPHAGKAAAAAAGAGDGADDLONTLRLTRDNIKAIIMD---VMFGG
FVEATPGKATGAAAAADGGD---DLHNTLRLTRDNIKAIIMD---VMFGG
LDEAGRDQTGGGGELQG-====————— TLRLTRDNIKAIIMD---FVFGG
YSEEAKLVSETA-—=—=———————— DLONSIKLTRDNIKAIIMD---VMFGG
YSEEAKLVSETA-——=———————— DLONSIKLTRDNIKAIIMD---VMFGG
YSEEAKLVSETT-—==——————— DLONSIKLTRDNIKAIIMD---VMFGG
YSEEAKLVSETA-——=———————— DLONSIKLTRDNIKAIIMD---VMFGG
YSEEAKVN-QSD—===——————— DLPNAIRFTRDNIKAIIMD---VMFGG
YSEEPKGN-QSD—====—————— DVONVIKFTRDNIKAIIMD---VMFGG
YSEET-KVNESE-——=——————— DLONAIRLTRDNIKAIIMD---VMFGG
YSEEA-KVTESE-——=——————— DLONAIRLTKDNIKAIIMD---VMFGG
FSDEA-KVLESE-—=—=——————— DLONSIKLTRDNIKAIIMD---VMFGG
YSDEA-KVTESD—====—————— DLONAIRLTRDNIKAIIMD---VMFGG
YGEEA-KVSESD—====—————— DLONSIKLTKDNIK-AIMD---VMFGG
YSEEA-KVNESE-——=——————— DLONAIELTRDNIKAIIMD---VMFGG
YSEET-KVNESD-====—————— DLONAIKLTRDNIKAIIMD---VMFGG
YSEEARKVDESD—====—————— DLQKAISLTKDNIKAIIMD---VMFGG
YSNEEAKVNDAE-—==——————— DLHNAIRLTRDNIKAIIMD---VMFGG
YSEEAKLNNESD—=====—=——— DLNNSIKLTKDNIKAIIMD---VMFGG
YSEEAKLNNESD—====——=——— DLHNSIKLTKDNIKAIIMD---VMFGG
YSEEAKLNNESD—====——=——— DLHNSIKLTKDNIKAIIMD---VMFGG
YSEEAKLNNESD—=====————— DLONSIRLTKDNIKAIIMD---VMFGG
YSDEAKVENESD—====—————— DLHNSIKLTRDNIKAIIMD---VMFGG
YSEDAQKG-QFD—===——————— ESQFAIKLTRDNIKGIIMD---VMFGG
YSEDASKE-DFD-===—=————— ESQSVIKLTRDHIKAIIMD---VMFGG
YSEDASKN-DFD-=====—=——— ESRSTVKFNKDHIKALIMD---VMFGG
YSKDVAAE-DLN-====—=———————— SSIKFTRDDIKAIIMD---VMFGG
YSKDVAAE-DLN-=====———————— SSIKFTRDNIKAIIMD---VMFGG
YSEDVAAE-DLN-====————————— SSIKFTRDNIKAIIMD---VMFGG
YEEEVKVN--————— e —— NSVTKINLDNIKGIIMD---VMFGG
LVDAPGGRHKRADG-——==—=—=—— VELGDLHLTRDNIKGLIMARNDIMFGG

s. kK kk k% L kkk

TETVASATEWAMAEMMHSPDDLRRVQEELAAVVGLGRD-VAESDLDKLPF
TETVASATEWAMAEMMHSPDDLRRVQQELADVVGLDRN-VSESDLDRLPF
TETVASATEWAMAELLHSPGDLRRLQAELADVVGLGRG-VEEGDLEKLPF
TETVASATEWALTELLRSPEDLNRVQQELAEVVGLDRR-VEESDIEKLTF
TETVASATEWALTELLRSPEDLKRVQQELAEVVGLDRR-VEESDIEKLTF
TETVASATEWALTELLRSPEDLKRVQQELAEVVGLDRR-VEESDIEKLTF
TETVASATEWALTELLRSPEDLKRVQQELAEVVGLDRR-VEESDIEKLTY
TETVASATEWALSELMRCPEELKRVQQELADVVGLDRR-VEEKDMEKLTY
TETVASATEWALAELMHCPEELKRVQQELADVVGLDRR-LEEKDIEKLTY
TETVASATEWAMAELMKSPEDLKKVQQELANVVGLNRK-VDESDFENLTY
TETVASATEWAMAELMRSPEDLKKVQQELANVVGLNRK-VEESDFEKLTY
TETVASATEWAMAELMRNPDDLKRVQQELSDVVGLHRK-VQESDFEKLTY
TETVASATEWAMAELMKSPEDLKRVQQELAEVVGLDRR-LEESDFDKLTY
TETVASATEWAMTELMKSPEDLKKVQQELAVVVGLDRR-VEEKDFEKLTY
TETVASATEWAMAEMMKSPEDLKKVQQELADVVGLNRR-VEESDLEKLTY
TETVASATEWAMAELLKSPEDIKRVQQELADVVGLERR-VEESDFDKLTF
TETVASATEWVMAELMKSPEDQKRVQQELADVVGLERR-VEESDIEKLTF
TETVASATEWAMTEMMRCPEDLKKVQQELADVVGLDRR-LEESDFEKLTY
TETVASATEWAMAELMKSPEDLKKVQQELAEVVGLSRQ-VEESDFEKLTY
TETVASATEWAMAELMKSPEDLKKVQQELAEVVGLSRQ-VEEPDFEKLTY
TETVASATEWVMAELMKSPEDLKKVQQELAEVVGLSRQ-VEEPDFEKLTY
TETVASATEWAMAELMRSPEDQKRVQQELADVVGLDRR-AEESDFEKLTY
TETVASAMEWAMSELMRNPEELKRVQQELAVVVGLDRR-VEESDIEKLTY
TETVASATEWTLSELIKSPEDLKRVQRELADVVGLNRA-VQESDMEKLTF
TETVASATEWALAELMKSPEDLKRVQQELADVVGLNRV-VQESDFEKLTF
TETVASATEWAIAELMKSPEDLKKVHQELMDVVGLNRT-VHESDLEKLIY
TETVASATEWAMAELMKSPDDLKKLQQELIDVVGLNRR-LHESDLEKLTY
TETVASATEWAMAELMKSPDDLKKLQQELIDVVGLNRR-LHESDLEKLTY
TETVASATEWAMAELMKSPDDLKKLQQELTDVVGLNRR-LHESDLEKLTY
TETVALAIEWVLTEILRSPENMKRVQDELTSVVGLDRWRVEDTHLEKLTF
TKTVASTVEWALSELLRNPDELRRAQDELAGVVGLRRR-VNQDDLDNLPH
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LRCVIKETLRLHPPIPILLHETAADCLVAGYSVPRGSRVMVNVWAIARDR
LRCVIKETLRLHPPIPLLLHETADDCVVAGYSVPRGSRVMVNVWAIGRHR
LRCVAMETLRLHPPIPLLLHEAAADCVVGGYSVPRGARVVVNVWSVGRDA
LKCTLKETLRLHPPIPLLLHETAEDTEIDGYFVPKKSRVMINAFAIGRDK
LKCTLNETLRLHPPIPLLLHETAEDTEIDGYFVPKKSRVMINAFAIGRDK
LKCTLKETLRLHPPIPLLLHETAEDTEIDGYFVPKKSRVMINAFAIGRDP
LKCTLKETLRMHPPIPLLLHETAEDTSIDGFFIPKKSRVMINAFAIGRDP
LKCVIKETLRLHPPIPLLLHETAEDAEIGGYVIPKKSRVMINAWAINRDA
LKCVIKETLRLHPPIPLLLHETAEDTDVAGYLIPKKSRVMINAWAIGRDP
LKCCLKETLRLHPPIPLLLHETAEESTVSGYYIPANSHVIINSFAIGRDK
LRCCLKETLRLHPPIPLLLHETAEESTVSGYHIPAKSHVIINSFAIGRDK
FKCCLKETLRLHPPIPLLLHETAEASETAGYRIPAKSRVMINAWAIGRDK
LKCALKETLRLHPPIPLLLHETAEDTEVAGYYIPARSRVMINAWAIGRDK
LKCVLKEVLRLHPPIPLLLHETAEDAEVGGYYIPAKSRVMINACAIGRDK
LKCVLKETLRLHPPIPLLLHETAEDAEVAGYHIPARSRVMINAWAIGRDK
FKCTLKETLRLHPPIPLLLHETSEDAEVAGYYVPKKTRVMINAYAIGRDK
LKCALKETLRMHPPIPLLLHETSEDAEVAGYFIPKQTRVMINAYAIGRDK
LRCAIKETLRLHPPIPLLLHETAEDAAVAGYHIPKGSRVMINAWAIGRDK
LKCALKETLRLHPPIPLLLHETAEEATVNGYFIPKQARVMINAWAIGRDA
LKCALKETLRLHPPIPLLLHETAEEATVNGYFIPKQARVMINAWAIGRDA
LKCALKETLRLHPPIPLLLHETAEEATVNGYFIPKQARVMINAWAIGRDA
LKCALKETLRLHPPIPLLLHETAEDATVGGYFVPRKARVMINAWAIGRDK
LKCAVKETLRLHPPIPLLLHETAEDATVGGYFVPKGSRVMINVWAIGRDK
LKCVLKETLRLHPPIPLLLHETSKDSVVSGYKIPSGSRIMINVWAIGRDG
LKCVIKETLRLHPPIPLFLHETAQDTVVSGYRIPSGSRVMINAWAVGRDR
LKCAMKETLRLHPPIPLLLHETAKDTVLNGYRIPARSRVMINAWAIGRDP
LKCCIKETLRLHPPIPVLLHETAEDSVVAGYSVPARSDVMINAWAINRDK
LKCCIKETLRLHPPIPVLLHETAEDSVVAGYSVPARSDVMINAWAINRDK
LKCCIKETLRLHPPIPVLLHETSEASVVAGYSVPARSDVMINAWAINRDK
LKCILKETLRLHPPFPLLLHETVKDTEISGYFIPKGSRVMVNTYALGRDP
LRCVTKEVLRLHPPLPLLLRESLHDCAIGGYTVPRGSRIWINNWAMCRDE
HE R * kkgkkkgkgrhgkhy HE I HEH A HE SR

AAWG-PDADAFRPSRFAAGAAAEGLDFRGGCFEFLPFGSGRRSCPGMALG
ASWK-DADAFRPSRFAAPEGEAAGLDFKGGCFEFLPFGSGRRSCPGMALG

GAWK-GDAGAFRPARFMAGGEAAGMDLRGGCFELLPFGSGRRACPAIVLG
NSWV-DPETFRPSRFLEP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG
NSWV-DPETFRPSRFLEP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG
KSWP-DAETFRPSRFLEP----GVADFKGSNFEFIPFGSGRKSCPGMQLG
TSWT-DPDTFRPSRFLEP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG
KSWE-NPDSFKPSRFLNQ----GMPDFKGSNFEFIPFGSGRRSCPGMQLG
TSWD-EPDSFKPSRFLNQ----GMPDFKGSNFEFIPFGSGRRSCPGMQLG
NSWE-DPDSFKPSRFLKE—----GVADFKGGNFEFLPFGSGRRSCPGMQLG
NSWE-DPETYKPSRFLKE----GVPDFKGGNFEFIPFGSGRRSCPGMQLG
DSWK-DPDTFRPARFLEE----GVPDFKGSNFEFIPFGSGRRSCPGMQLG
NSWD-EPETFKPSRFLKE----GVPDFKGSNFEFIPFGSGRRSCPGMQLG
NSWA-DPDTFRPSRFLKD----GVPDFKGNNFEFIPFGSGRRSCPGMQLG
NSWD-EPETFKPSRFLKA----GVPDFKGSNFEFIPFGSGRRSCPGMQLG
NSWE-DPDSFKPSRFLEP----GVPDFKGNHFEFIPFGSGRRSCPGMQLG
NSWE-DPDAFKPSRFLKP----GVPDFKGNHFEFIPFGSGRRSCPGMQLG
NSWA-DPDSFKPARFLRD----GVPDFKGSNFEFIPFGSGRRSCPGMQLG
NCWE-EPQSFKPSXVFET----RCARFQRK-———————————————————
NCWE-EPESFKPSRFLKP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG
NCWD-EPESFKPSRFLKP----GVPDFKGSNFEFIPFGSGRRSCPGMQLG
NSWE-EPETFKPARFLKP----GVPDFKGSNFEFIPFGSGRRSCPGMVLG
DSWE-DPEEFRPSRFLDS----SAPDFKGSHFEFIPFGSGRRSCPGMQLG
SAWV-DPDVFRPSRFLEE----GAPDFKGSNFQFIPFGSGRRSCPGMQLG
SSWV-DPDDFRPTRFLEE----GAPDFKGTNFEFIPFGSGRRSCPGMQLG
NAWE-DPDKFNPSRFLDG----KAPDFRGMDFEFLPFGSGRRSCPGMQLG
TAWE-DPETFKPERFLK—-—-—-—- DAPDFKGSHFEFIPFGSGRRSCPGMQLG
TAWE-DPETFKPERFLK—-—--—- DAPDFKGSHFEFIPFGSGRRSCPGMQLG
TAWE-DPETFKPERFLKK----DAPDFKGSHFEFIPFGSGRRSCPGMQLG
NSWS-DPESFNPGRFLNP----TIAPDLKGNNFEFVPFGSGRRSCPGMQLG

VLWGTDAAAFRPSRFADES---ARVEFKGGDFQYLPFGSGRRSCPGMQLG
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84A17_M.truncatula
84A20_M.sativa_
84A19_M.sativa_
84A21_soybean_
84A18_M.truncatula
84A28 papaya

84A29 papaya

84A12 poplar
CYP84A30_gi|147799011 |emb|CAN7
84A30_vitis
84A32v1_vitis
84A4_Arab
84A7_rice

84A5_rice
84A33_Zea_ BT041447
84A6_rice
84A23_Brassica_
84A24v1_Brassica
84A25_Brassica
84A1_Arab.

84A26_ papaya

84A27 papaya

84A2_ tom
84A14v1_tobacco
84A9_Centaurium_
84A15_Camptotheca_
84A3_Liquidambar
84A31_vitis

84A10_ poplar

84Al11 poplar
84A16_Broussonetia_
84A17_M.truncatula
84A20_M.sativa_
84A19_M.sativa_
84A21_soybean_
84A18_M.truncatula
84A28 papaya

84A29 papaya

84A12 poplar
CYP84A30_gi|147799011 |emb|CAN7
84A30_vitis
84A32v1_vitis
84A4_Arab
84A7_rice

LYALELAVARLAHGFNWSLPDGMKPSELDMSDIFGLTAPRATRLSAVATP
LYALELAVAQLAHAFNWSLPDGMKPSEMDMGDIFGLTAPRATRLYAVPTP
MYELELVVARLVHAFGWAPPGGVAPEELDMADGFGLTAPRAARLRAVPTP
LYALELAVAHILHCFTWKLPDGMKPSELDMSDVFGLTAPKATRLYAVPST
LYALELAVAHILHCFTWKLPDGMKPSELDMSDVFGLTAPKATRLYAVPCT
LYALELAVAHILHCFTWKLPDGMKASELDMNDVFGLTAPKATRLFAVPST
LYALDLAVAHILHCFTWKLPDGMKPSELDMNDVFGLTAPKATRLFAVPTT
LYALELGVAHLLHCFTWSLADGMKPSELDMNDVFGLTAPRATRLMAVPSS
LYALELGVAHLLHCFSWSLPDGMKPSELDMSDVFGLTAPKATRLMAVPSS
LYALEMAVAHLLHCFTWELPDGMKPSELNMDDMFGLTAPLANRLVAVPTP
LYALEMAVAHLLHCFTWELPDGMKPSELKMDDIFGLTAPRANRLVAVPTP
LYALEVAVAHLLHCFTWELPDGMKPSELDMGDVFGLTAPRASRLVAVPSP
LYALEMAVAHLLHCFTWTLPDGMKPSELDTDDVFGLTAPRATLFVAVPSP
LYALETTVAHLLHCFTWELPDGMKPSELEMNDVFGLTAPRAIRLTAVPSP
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LYALELTVGHLLHCFTWNLPDGMKPSELDMNDVFGLTAPRATRLVAIPTK
LYALDLAVAHLLHCFTWELPDGMKPSEMDMSDVFGLTAPRASRLIAIPTK
LYALDLAVAHLLHCFTWELPDGMKPSEMDMSDVFGLTAPRASRLIAIPTK
LYALELAVAHLLHCFTWELPDGMKPSEMDMGDVFGLTAPRSTRLIAVPTK
LYALDLALAHLLHCFTWELPNGMRASEMDTSDVFGLTAPRASRLIAVPAK
LYALDLTVAHLLHCFNWELPDGQKPSELNMDDVFGLTAPRASQLVAVPSY
LYAVDLTVAHLLHCFNWELPDG--—====—— = — e e e — —
LYALELAVAHLLHCFNWELPHGMKPAELDMNDVFGLTAPRAVRLVAVPTY
LYGLDLAVGHLVHCFSWELPDGMKASDLDMSDVFGLTAPRAIQLIAVPTY
LYGLDLAVGHLVHCFSWELPDGMKASDLDMSDVFGLTAPRAIQLIAVPTY
LYGLDLAVAHLVHCFSWELPDGMKASDLDMSDLFGLTAPRAIQLVAVPTY
LYAFELAVAHLLHCFTWSLPDGMNPGDVDTVEGPGLTVPKAIPLVAVPTT
MFAVELGLAELLHCFDWSLPAGTEPLELDMDDVFGLTAPKAERLCAVPSP

RLTCPLY-- 530
RLNCPLY-- 532

RLTCPM--- 509
RLICSV--- 520
RLICSV--- 520
RLICAV--- 513
RLICAL--- 520

RLICPLH-- 518
RLICPLY-- 504
RLLCEIY-- 521
RLLCPLY-- 525
RLLCPLY-- 519
RLLCPLY-- 514
RLLCPLY-- 511
RLECPLS-- 514

RVVCPL--- 513
RVLCPL--- 514
RVVCTI--- 514

RVLCPLD-- 519
RVLCPLD-- 519
RVVCPLF-- 520

RVVCPL--- 510
RLSCP---- 502
RLNCPL--- 519

RLOCLLLE- 516
RLOCLLLE- 516
RLOCPLLE- 517
RLLCPIVVS 486
RLSCPLL-- 517

523
525
503
514
514
507
514
511
497
514
518
512
507
504
507
507
508
508

512
512
513
504
497
479
513
508
508
509
4717
510



1 Family Ara Pap Gra Pop Rice Moss 41 Family Ara Pap Gra Pop Rice Moss

2 51 1 1 2 2 10 1 42 707 4 5 5 7 3 0
3 71 52 12 24 25 B84 0 43 708 - 0 0 0 0 0
4 72 9 9 22 6 13 0 44 708 3 0 1 1 9 0
5 73 i 2 3 3 3 4 45 710 4 1 1 1 4 2
6 74 2 2 7 6 - 3 46 711 1 1 1 2 5 0
7 75 1 2 11 3 3 0 47 712 2 2 2 9 0 0
8 76 8 3 24 13 29 0 48 714 2 1 6 6 5 0
9 77 5 2 2 3 2 0 49 715 1 1 1 2 1 0
10 78 6 3 7 10 &8 3 50 716 2 1 15 17 0 1
11 79 7 3 9 4 a 0 51 718 1 1 0 1 o0 0
12 80 0 3 6 6 0 0 52 720 1 1 1 1 0 0
13 81 18 12 21 28 12 0 53 721 1 1 s 6 2 0
14 82 S 2 34 10 0O 0 54 722 1 2 1 1 1 0
15 83 1 1 0 5 0 0 55 | 723 0o 0 0o 0 2 0
16 84 2 4 3 3 3 0 56 724 1 2 2 2 1 0
17 85 2 2 2 3 1 0 57 727 0 1 1 2 1 0
18 86 11 5 ) 8 ) 2 58 728 0 2 6 7 11 0
19 87 1 2 7 12 11 0 59 729 0 5 0 1 2 0
20 88 2 6 2 2 1 0 60 733 0 1 1 1 1 0
21 89 7 1 14 10 14 0 61 734 1 1 2 2 4 0
22 90A 1 1 1 2 2 O 62 735 1 1 1 2 2 0

| 23 908 11 1 2 1 0 63 736 0 3 8 6 0 0
24 90C 1 1,1 1 0 0O 64 746 0 0 0 0 0 1
25 90D 11 1 2 2 0 65 745 0 0 0 9% 0 0

| 26 92 0 1 6 8 9 0 66 751 1
| 27 93 1 4 4 - 3 0 67 752 1
28 94 6 5 9 13 18 2 68 753 2
| 29 96 13 2 5 9 12 0 69 754 2
i 30 S7A 1 1 1 1 1 1 70 755 1
| 31 978 1 1 1 1 1 1 71 756 2
| 32 97C 1 1 1 1 1 1 72 757 1
133 98 3 1 1 S 2 1 73 758 11
| 34 59 0 0 0 0 2 0 74 759 1
| 35 701 1 3 1 1 5 1 75 760 2
| 36 702 6 0 0 0 o0 0 76 761 6
| 37 703 1 1 1 1 1 3 77 762 1
| 38 704 3 3 6 6 7 6 78 763 3
| 39 705 26 0 0 0 0 © 79 765 1
| 40 706 7 5 9 5 - 0 80 766 3
81 |73 FAMILIES 245 142 315”310”7332 71

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 vl, 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

[71B40v1l, 71B40v2, 71D22v1, 71D22v2, 71D29v1l, 71D29v2, 71D38vl, 71D38v2,
71D40Pv1, 71D40Pv2, 74Cévl, 74C6v2, 74C7v1l, 74C7v1l, 85Al1, 85Al1P, 98A25vl,
98A25v2, 704Al12, 704A12P, 705B4Pv1l, 705B4Pv2, 711A7v1, 711A7v2, 715A2v1l, 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
synonyms ATG number

CYP51G1 CYP51A2 Atlgll680 CYP51G1 51G1 51G1
CYP51G2P CYP51Al1 At2gl17330 CYP51G3 51G5 51G6
CYP51G4P 51G7P
CYP51H1
CYP51H2P
CYP51H3
CYP51H4
CYP51H5
CYP51H6
CYP51H7
CYP51HS8
CYP51H9

Moss

51G1



CYP71A12 At2g30750

CYP71A13 At2g30770
CYP71Al14 At5g24960

CYP71A15 At5g24950

CYP71A16 At5g42590

CYP71A17P

CYP71A18 Atlgll610

CYP71A19 At4g13290

CYP71A20 At4gl3310

CYP71A21 At3g48320

CYP71A22 At3g48310

CYP71A23 At3g48300

CYP71A24 At3g48290

CYP71A25 At3g48280

CYP71A26 At3g48270

CYP71A27P At4g20240a

CYP71A28 At4g20240b

CYP71B2 At1g13080

CYP71B3 At3926220

CYP71B4 At3926280

CYP71B5 At3g53280 71B38
CYP71B6 At2g24180 71B39P
CYP71B7 Atlgl3110 71B40v1
CYP71B8 At5g35715 71B40v2
CYP71B9 At2g02580 71B41
CYP71B10 At5g57260 71B41-delb
CYP71B11 At5g25120 71B42P
CYP71B12 At5g25130 71B43P
CYP71B13 At5g25140 71B44P
CYP71B14 At5g25180 71B45P
CYP71B15 PAD3 At3g926830

CYP71B16 At3g926150

CYP71B17 At3g926160

CYP71B18

CYP71B19 At3g926170

CYP71B20 At3g926180

CYP71B21 At3g926190

CYP71B22 At3926200

CYP71B23 At3926210

CYP71B24 At3926230

CYP71B25 At3926270

CYP71B26 At3g926290

CYP71B27 At1g13070

CYP71B28 At1g13090

CYP71B29 At1g13100

CYP71B30P At3g53290

CYP71B31 At3g53300



CYP71B32
CYP71B33
CYP71B34
CYP71B35
CYP71B36
CYP71B37
CYP71B38

At3g53305

At3926300
At3g926310
At3926320
At3926330
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-sel[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

CYP7101

CYP710Q2

CYP71Q3P

CYP710Q4P

CYP71R1

CYP71R2P

CYP71R3

CYP71s1

CYP71S2

CYP71T1

CYP71T2

CYP71T3

CYP71T4

CYP71T5

CYP71T7

CYP71T10P



CYP71U1P
CYP71U2
CYP71U3
CYP71V1P
CYP71V2
CYP71V3
CYP71V4
CYP71V5
CYP71V6P
CYP71W1
CYP71W2P
CYP71W3
CYP71wW4
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
CYP712z1
CYP7172
CYP71Z3
CYP717z4
CYP71Z5
CYP71Z6
CYP7127



CYP7178

CYP7129/2z10
CYP71AA1
CYP71AA2
CYP71AA3
CYP71AR4P
CYP71AAS5
CYP71AB1
CYP71AB2
CYP71AB3
CYP71AC1
CYP71AC2
CYP71AC3P
CYP71AC5P
CYP71AC6P
CYP71AC7P
CYP71AD1
CYP71AF1
CYP71AG1
CYP71AG2P
71AH4
71AHS5P
CYP71AK1
CYP71AK2
CYP71AN1 71ANG6
CYP71AN2v1l 71AN7
CYP71AN2v2 71AN8P
CYP71AN3
CYP71AN4
CYP71ANS5
CYP71AP1 71AP5
CYP71AP2v1
CYP71AP2v2
CYP71AP3
CYP71AP4
CYP71AQ1
CYP71-unl
CYP71-un2
CYP71-un3
CYP71-un4
CYP71-un5
71AS3
71AS3-delb
71AS4
71AS5
71AS5-delb

71As6v1



71BE2
71BE3P

71AS6Vv2
71AS7v1
71AS7v2
71AS8P
71AS9P
71AS10P
71AS11P
71AS12P
71AT3
71AT4
71AT5P
71AT6P
71AT7
71ATS8
71AT9
71AT10Pv1
71AT10Pv2
71AT11P
71AU3
71AU4
71AU5
71AU6P
71BC1
71BCl-de2b
71BC2
71BC2-delb
71BC2-delc
71BC2-deld
71BC2-de2b
71BE1
71BE4P
71BE5
71BE6
71BE6-delb
71BE7
71BE8P
71BE9PvV1
71BE9pv2
71BE10v1
71BE10v2
71BE11
71BEll-delb
71BE12
71BE13
71BE13-de2b
71BE14P
71BE15P



CYP72A7
CYP72A8
CYP72A9
CYP72A10
CYP72A11
CYP72A12P
CYP72A13
CYP72A14
CYP72A15

CYP72C1

At3g14610
At3g14620
At3g14630
At3g14640
At3g14650

At3g14660

At3g14680
At3g14690

Atl1gl7060

CYP72A17
CYP72A18
CYP72A19
CYP72A20
CYP72A21
CYP72A22
CYP72A23
CYP72A24
CYP72A25
CYP72A31P
CYP72A32
CYP72A33
CYP72A34
CYP72A35
CYP72A36P
CYP72A37P
CYP72A38P

CYP72A45P1
CYP72A45P2
CYP72A46P1
CYP72A46P2
CYP72A47
CYP72A48P
CYP72A49P
CYP72A50P

CYP72D1
CYP72D2

71BF1

71BF2
CYP72A42v1l 72A73
CYP72A42v2 72A74
CYP72A42v3 72A75
CYP72A42v4 72A76P
CYP72A42-de5b 72A77P
CYP72A43 72A78P
CYP72A44 72A79

CYP72A44-de5b 72A80P
CYP72A44-de5c 72A81
CYP72A44-deb5d

72A82
72A83

72C2
72C3
72C4P

71BE16P

71BG5P
72A85
72A86P
72A86P-ie5b
72A87

72A87-delb
72A88
72A89

72A90

72A91P
72A92

72A93
72A94P
72A95
72796
72A97P
72A97P-ie5b
72A98
72A99
72A100P
72A101P
72A102P
72A103
72A104P
72A105
72A106P
72A107
72A108
72A109
72A110
72A111P
72A112P
72A113
72A114P
72A115P
72A116P
72A117P
72A119P

72D3
72D4
72D5



CYP73A5 C4H, CA4H

CYP74A1 AOS

CYP74B2 HPL

CYP75B1 TT7 F3'H

At2g30490

At5g42650

At4gl5440

At5g07990

CYP73A35P
CYP73A38
CYP73A39
CYP73A40

CYP74A4
CYP74A5 OsAOS

CYP74E1l
CYP74E2
CYP74E3P
CYP74F1

CYP75A11

CYP75B3
CYP75B11

CYP73A42
CYP73A43
CYP73A44
CYP73A45P

CYP74A1
CYP74A7

CYP74B7

CYP74C6vl
CYP74C6v2
CYP74C6v3
CYP74C7v1
CYP74C7v2
CYP74C8

CYP75A12
CYP75A13

CYP75B12

73A79
73A80

74A12

74B14

75A30

75B37

72D6

72D7P

73A78 73A48

73A81 73A49

73A82 73A50
73A51
73A52P
73A53P
73A54P

74A1 74A1

74A13 74A8

74A14

74A15

74A16

74A17

74B13

74G1
75A28
75A28-de2b
75A32P
75A33
75A34
75A35
75A36
75A37P
75A38v1
75A38v2
75A38v3
75A39Pv1
75A39Pv2
75A40P
75A41
75A42
75A43
75B32v1
75B32v2
75B38



CYP76C1
CYP76C2
CYP76C3
CYP76C4
CYP76C5
CYP76C6
CYP76C7

CYP76G1

At2g45560
At2g45570
At2g45580
At2g45550
At1g33730
At1g33720
At3g61040

At3g52970

CYP76H4
CYP76H5
CYP76H6

CYP76H6-ielb

CYP76HS8
CYP76H9
CYP76H10
CYP76H11
CYP76H12P
CYP76H13P
CYP76H14P
CYP76H15P
CYP76H16P
CYP76K1
CYP76K2P
CYP76L1

CYP76A8 76A11
CYP76A9P
CYP76A9P-de2b

CYP76F3 76F8

CYP76F4 76F9P
CYP76G2 76G7

CYP76G3

CYP76G4

CYP76G5

CYP76G-sel[2]
CYP76G-se2[1]

75B38-de3b
75B38-de3c
75B39P
76A10
76A12
76A13
76A14P
76A15
76A15-de2b
76A16
76A17P

7T6F2
76F10P
76F11
76F12
76F13P
76F14
76F15
76G6



CYP76M1
CYP76M2
CYP76M3P
CYP76M4P
CYP76M5
CYP76M6
CYP76M7
CYP76M8
CYP76M9
CYP76M10
CYP76M11P
CYP76M12P
CYP76M13
CYP76M14
CYP76N1P
CYP76N2
CYP76N4P
CYP76P1
CYP76P2
CYP76P3
CYP76P4P
CYP76P6
CYP7601
CYP760Q2

CYP76T1
CYP76T2
CYP76T3
CYP76T4
CYP76T5
CYP76T6

76T7P
76T7P-de2b
76T8P
76T8P-de2b
76T8P-de2c
76T9P
76T10
76T11
76T12
76T12-de2b
76T12-de2c
76T12-de2d
76T13P
76T14P
76T15
76T15-de3b
76T16
76T17
76T17-de3b
76T18
76T19
76T20
76T20-delb



CYP77A4
CYP77A5P
CYP77A6
CYP77A7
CYP77A8P
CYP77A9
CYP77B1

CYP78A5
CYP78A6
CYP78A7
CYP78A8
CYP78A9
CYP78A10

CYP79A2
CYP79A3P
CYP79A4P

At5g04660

At3g10570
At3g10560

At5g04630
Atl1gl1600

Atl1gl3710
At2g46660
At5g09970
At1g01190
At3g61880
Atl1g74110

At5g05260
At5g35917
At5g35920

CYP76U1
CYP76V1

CYP77A9

CYP77B2

CYP78A11 PLAl

CYP78B4
CYP78B5
CYP78B6
CYP78C5
CYP78C6
CYP78C7
CYP78D1

CYP79A7
CYP79A9
CYP79A10
CYP79A11

CYP77A10
CYP77A11P

CYP77B3
CYP77B4
CYP78A18
CYP78A19
CYP78A20
CYP78A21v1l
CYP78A21v2
CYP78A22
CYP78A23
CYP78A24
CYP78A25
CYP78A26P

CYP78D2
CYP78D3vl
CYP78D3v2

CYP78D-sel[2]

77A15

77B7

78A33
78A34
78A35

76T21
76T22P
76T22P-de2b
76T23P

76Y1
76Y2
76Y3
76Y4P
77A14

77B6

78A36
78A37
78A38
78A39
78R40
78A41
78A42

79A15
79A16P
79A17
79A18P
79A18P-delb
79A19
79A20P

78A27
78A28

78E1



CYP79B2
CYP79B3
CYP79B4P
CYP79C1
CYP79C2
CYP79C3P
CYP79C4P
CYP79C5P

CYP79F1
CYP79F2

At4g39950
At2g922330

At1g73370
At1g58260

At1g58265

Atlgl6410
At1gl6400

79B6
79B7
79B8

CYP79D5
CYP79D6Vv1
CYP79D6v2
CYP79D7
CYP79D8
CYP79D9P

CYP80C1
CYP80Cl-se[1l]
CYP80C2
CYP80D1
CYP80D1l-se[1]
CYP80D2
CYP8OE1
CYP8O0OE2

80J1
80J2
80J3

79A21vl
79A21v2
79A22P
79A23
79A23-de2b
79A24
79A25
79A26
79A27
79A27-delb
79A28P
79A29P
79A30P
79A31P
79A-sel[3]
79A-se2[3]

80E3
80E4
80E5

80K1
80K2
80K3



CYP81D1 CYP91Al

CYP81D2
CYP81D3
CYP81D4
CYP81D5
CYP81D6
CYP81D7
CYP81D8
CYP81D10
CYP81D11

CYP81F1 CYP91A2

CYP81F2
CYP81F3
CYP81F4
CYP81G1
CYP81H1
CYP81K1
CYP81K2

At5936220
At4g37367
At4g37340
At4g37330
At4g37320
At2923220
At2g923190
At4g37370
At1g66540
At3g28740
At4g37430
At5g57220
At4g37400
At4g37410
At5g67310
At4g37310
At5g10610
At5g10600

CYP81A5
CYP81A6
CYP81A7
CYP81A8

CYP81L2
CYP81L3
CYP81L4
CYP81L5

CYP81B3vl
CYP81B3v2
CYP81B4
CYP81B5
CYP81B6
CYP81B6P
CYP81B7
CYP81B8P1
CYP81B8P2
CYP81BI9P
CYP81B10
CYP81B11
CYP81B12

CYP81Bl12-de2b

CYP81B13P

CYP81B-sel[2]
CYP81B-se2[1]
CYP81B-se3[1]

CYP81C3
CYP81C4
CYP81C5

81B19 81B26
81B20 81B27
81B21 81B28P
81B22 81B29
81B23 81B30
81B24 81B31
81B32
81B33P
81B34
81B35P

81D14P
81D15P
81D16
81D17P
81D18
81D19
81D20
81D21

81K3



CYP81M1
CYP81N1
CYP81N2
CYP81IN3P
CYP81P1

CYP81R1

CYP81R2

CYP81R3P

CYP81R4

CYP81R5P

CYP81R6

CYP81R6-de2b

CYP81S1lvl

CYP81S1v2

CYP81S1v3

CYP81S2

CYP81S3

CYP81s4

CYP81S5P

CYP81S6

CYP81S7

CYP81S8

CYP81S9

CYP81S10P

CYP81S11

CYP81S12vl

CYP81S12v2

CYP81S13

CYP81S1l4vl

CYP81S14v2

CYP81S-sel[2]

CYP81T1

CYP81T1-de2b

CYP81Tl-de2c
81Vl
81v2
81V3
81v4p
81V5P
81V6
81V7P
81Vv8P
81V9
81VvV10P
81V11lpP
81V12P
81V13



CYP82C2
CYP82C3
CYP82C4

At4g31970
At4g31950
At4g31940

CYP82C5
CYP82C5P
CYP82C6P
CYP82C7Pv1l
CYP82C7Pv2
CYP82C8P1
CYP82C8P2
CYP82C8P3
CYP82C9
CYP82C9P1
CYP82C9P2
CYP82C10
CYP82C10P
CYP82C11
CYP82C11P1
CYP82C11P2
CYP82C12P1
CYP82C1l2P1-de2b
CYP82C12P2
CYP82C13P
CYP82C14P
CYP82C15v1l
CYP82C15v2
CYP82C15v3
CYP82C-sel[2]
CYP82C-se2[2]
CYP82C-se3[2]
CYP82C-sed[2]
CYP82C-se5[2]
CYP82D2

81v14
81V15P
81V16P
81V17
81V18
81V19
81Vv20
81v2l
81vV21-delb
81V22P
81Vv23
81wl

82D4
82D5
82D6
82D7
82D8P
82D9



CYP82F1
CYP82G1

At2g925160
At3g25180

82D10
82D11P
82D12P
82D13
82D14
82D15
82D16P
82D17
82D18
82D19
82D20v1
82D20v2
82D21
82D22P
82D23
82D24

82H2P
82H3P
82H4P
82H5
82H5-de2b
82H6P.a
82H6P.b
82H7P
82H8.a
82H8.b
82HI9P.a
82HI9P.b
82H10P
82H11P.
82H11P.
82H12P.
82H12P.
82H13P.
82H13P.
82H1l4.a
82H14.b
82H1l4.c
82H15P.a
82H15P.b
82H15P.a-delb
82H15P.b-delb
82H16

82H17P

82H18

[o N ' INK o S NN o i )]



CYP83Al
CYP83B1 SUR2 RNT1

At4gl3770
At4g31500

CYP82J1
CYP82J1P
CYP82J2P
CYP82K1
CYP82L1
CYP82L2

CYP83F1
CYP83Fl-sel[1l]
CYP82F1l-se2[1]

CYP83F2
CYP82F2-sel[1l]
CYP83F2-se2[2]
CYP83F2-se3[2]
CYP83F2-se4[1]

82L3

83B1

82H19P
82H20P
82H21P
82H21P-delb
82H22
82H22P-de2b
82H22P-de2c
82H22P-de2d

8251
8252Pvl
8252Pv2
8253
82S53-de2b
82S3-de2c
8254P
82S55Pvl
82S5Pv2
8256

8257

8258

8259
82510
82511
82512
82512-de2b
82513
82514P
82515vl
82515v2
82S516P
82517



CYP84Al
CYP84A4

CYP85A1
CYP85A2

CYP86A1
CYP86A2
CYP86A4
CYP86A7
CYP86AS

CYP86B1
CYP86B2
CYP86C1
CYP86C2
CYP86C3
CYP86C4

CYP87A2
CYP87A3P

LCR

At4g36220
At5g04330

At5g38970
At3g30180

At5g58860
At4g00360
At1g01600
At1g63710
At2g45970

At5g23190
At5g08250
At1g24540
At3g26125
Atlgl3140
Atl1gl3150

At1gl2740

CYP84A5
CYP84A6
CYP84A7
CYP84A8P
CYP85A1

CYP86A9
CYP86A10
CYP86A11
CYP86A12P
CYP86A13P
CYP86A14P
CYP86A15P
CYP86A16P
CYP86A17P
CYP86B3

CYP86E1

CYP87A4
CYP87A5
CYP87A6
CYP87B1
CYP87B2
CYP87B3
CYP87B4
CYP87B5

CYP83F2-se5[1]
CYP83F3vl
CYP83F3vl-delb
CYP83F3v2
CYP83F3v3
CYP83F3-sel[2]
CYP83F3-se2[2]
CYP83F3-se3[2]
CYP83F4
CYP83F4-de2b
CYP83F5
CYP83F5-de2bvl
CYP83F5-de2bv2
CYP84A10
CYP84A1l1l
CYP84A12
CYP84A13P
CYP85A1
CYP85A1P
CYP85A4
CYP85A5
CYP86A18
CYP86A19
CYP86A20
CYP86A21

CYP86B4
CYP86B5
CYP86C5v1
CYP86C5v2
CYP86C6

CYP87A7
CYP87A8

84A26
84A27
84A28
84A29
85A8
85A9

86A25
86A26
86A27

86B8

86C9

87A10
87A11

84A30
84A31
84A32v1
84A32v2
85A1
85A10
85A11P

86A28
86A29
86A30
86A31P

86B7

86C8
86C10

86F1
86F2

87A12

87A13

87A14

87B6

87B7

87B8

87B9



CYP88A3
CYP88A4

CYP89A2
CYP89A3
CYP89A4
CYP89A5
CYP89A6
CYP89A7
CYP89A9

At1g05160
At2932440

At1g64900
At5g61320
At2g12190
At1g64950
At1g64940
At1g64930
At3g03470

CYP87C1P
CYP87C2
CYP87C3
CYP87C4
CYP87C5P

CYP88AS5

CYP87D1
CYP87D1P
CYP87D2v1
CYP87D2v2
CYP87D3
CYP87D4
CYP87D5
CYP87D6P
CYP87D7P
CYP87D8
CYP87D9
CYP87D10
CYP87D11
CYP87D12
CYP87D12-delb

CYP87D13P

CYP87D-sel[4:5:6:7]
CYP87D-se2[6:7]

CYP88AS8 88A16
CYP88A9 88A17
CYP88A10P 88A18

CYP88A-sel[1:2] 88AL9

88A20

88A21

88A22P
CYP89A11l 89A42
CYP89A12
CYP89A13
CYP89A14P
CYP89A15vl
CYP89A15v2
CYP89A15v3
CYP89A16P
CYP89A17
CYP89A18
CYP89A19P
CYP89A20P
CYP89A21P
CYP89A22
CYP89A23
CYP89A24P
CYP89A25

88A23
88A24

89A38
89A39
89240
89a41
89A42
89A43
89A44
89A44-delb
89A44-delc
89A45
89A45-delb
89A45-delc
89A46
89A47
89A48P
89A49P
89A50



CYP90A1l CBB3 CPD DWF3

CYP90B1

CYP90C1

CYP90D1

DWF4 CLM

At5g05690

At3g50660

At4g36380

At3g13730

CYP89B1
CYP89B2
CYP89B3
CYP89B4
CYP89B5P
CYP89B6
CYP89B7P
CYP89BS8P
CYP89B9
CYP89B10
CYP89B11
CYP89B12P
CYP89B13P
CYP89B14P
CYP89B15P
CYP89C1
CYP89C2
CYP89D1
CYP89E1
CYP89F1
CYP89G1
CYP90A3
CYP90A4

CYP90B2

CYP90D2 D2, ebisu dwarf(d2)
CYP90D3
CYP90D4P
CYP92A7
CYP92A8
CYP92A9
CYP92A10P
CYP92A11
CYP92A12
CYP92A13
CYP92A14

CYP89A26
CYP89A27P

CYP90A6
CYP90A6P
CYP90A7
CYP90B6
CYP90B7
CYP90B7P
CYP90C3

CYP90D5
CYP90D6

CYP92Al17v1
CYP92A17v2
CYP92A18
CYP92A19
CYP92A19P
CYP92A20
CYP92A20P
CYP92A21

90A17

90B13

90C6

90D9

92A33

89A51

89A52

89A52
89A523-delc
89A54P
89A55P
89A56P

90Al6

90B12

90C5
90C7P
90D8

92A32
92A34
92A35P
92A36
92A37
92A38
92A39



CYP93D1

CYP94B1
CYP94B2
CYP94B3
CYP94C1

CYP94D1
CYP94D2
CYP94D3P

At5g06900

At5g63450
At3g01900
At3g48520
At2g927690

At1g34540
At3g956630

CYP92A15
CYP92A16P

CYP92C1

CYP92C2P
CYP92C3P
CYP92C4P

CYPI3F1
CYPI93F2P
CYP93F3P
CYPI93F4P
CYP93F5P
CYP93G1
CYP93G2

CYP94B4
CYP94B5

CYP94C2
CYP94C3
CYP94cC4

CYP94D4
CYP94D5
CYP94D6
CYP94D7
CYP94D8P
CYP94D9

CYP92A22
CYP92A22P
CYP92A23P
CYP92A24
CYP92A25

CYP93A4 93A10
CYP93A5P 93A11
CYP93A6 93A12P
CYP93A7P 93A13
93A14
93A15P
CYP93B7
CYP93B8vl
CYP93B8v2
CYP93B8P1
CYP93B8P2

CYP94A9v1
CYP94A9v2
CYP94A10
CYP94A11
CYP94A12
CYP94B6 94B8
CYP94B7 94B9

CYP94C5 94C11
CYP94C6 94C12
CYP94C7 94C13
CYP94C8 94C14P
CYP94C8P

CYP94D22
CYP94D23v1
CYP94D23v2

93A9

93Al6
93A17
93A18

94A15
94A16

94B10
94B11

94C15vl
94C15v2
94C1l6
94C17

94D25



CYP96A1
CYP96A2
CYP96A3
CYP96A4
CYP96A5
CYP96A6P
CYP96A7
CYP96AS8
CYP96A9
CYP96A10
CYP96A11
CYP96A12
CYP96A13
CYP96A14P

At2g23180
At4g32170
At1g65340
At5g952320
At2g21910
At5g51900
At1g47630
At1g47620
At4g39480
At4g39490
At4g39500
At4g39510
At5g02900
At1g66030

CYP94D10
CYP94D11
CYP94D12
CYP94D13
CYP94D14P
CYP94D15
CYP94D16P
CYP94D17P
CYP94D18P
CYP94D19P
CYP94D20P
CYP94D21P
CYP94E1l
CYP94E2
CYP94E3

CYP96B2
CYP96B3
CYP96B4
CYP96B5
CYP96B6
CYP96B7
CYP96B8
CYP96B9
CYP96B10
CYP96D1
CYP96D2
CYP96E1

CYP94F1

CYP96Al16v1
CYP96A16v2
CYP96A17

CYP96F1

96A20
96A21
96A22P
96A23P

94F2

96A18
96A24P
96A25
96A26
96A27
96A28
96A29P
96A30

94G1
94H1
94H2P
94H3P



CYP97A3
CYP97B3
CYP97C1 LUT1
CYP98A3 REF8
CYP98AS8
CYP98A9

CYP701A3 GA3 AtKOl

CYP702A1
CYP702A2
CYP702A3
CYP702A4P
CYP702A5
CYP702A6
CYP702A7P
CYP702A8
CYP703A2

CYP704A1
CYP704A2

At1g31800
At4gl5110
At3g53130
At2g40890
At1g74540
At1g74550

At5925900

At1g65670
At4g15300
At4gl5310

At4gl15393
At4gl15396

At3g30290
At1g01280

At2g44890
At2g45510

CYP97A4

CYP97B4

CYP97C2

CYP98A4

CYP98A15PX = 98A18
CYP98A16P
CYP98A17P

CYP98A18

CYP99A2
CYP99A3
CYP701A6
CYP701A7
CYP701A8
CYP701A9
CYP701A19

CYP703A3

CYP704A3
CYP704A4
CYP704A5
CYP704A6
CYP704A7
CYP704A8

CYP96F2
CYP96F3
CYP96F4
CYP96F5
CYP96G1
CYP96H1
CYP96H2P
CYP97A7
CYP97B7
CYP97C4
CYP98A23
CYP98A24
CYP98A25v1
CYP98A25v2
CYP98A26
CYP98A27

CYP701A11

CYP703A4
CYP703A5P

CYP704A9

CYP704A10
CYP704A10-sel[5:6]
CYP704A10-se2[5:6]
CYP704A10-se3[5:6]
CYP704A10-delb
CYP704A10-delc2c

CYP704A11
CYP704A11-de5b6b

CYP704A12

97A12
97B16
97C13
98A45

701A20
701A21
701A22

703A10

704A18

97A11 97A8
97B15 97B8
97C12 97C5
98A43 98A34
701A23
701B1
703A9
703B1
703B2
703B3
704A19
704A20
704A21v1
704A21v2
704A22
704A23



CYP704B1

CYP705A1
CYP705A2
CYP705A3
CYP705A4
CYP705A5
CYP705A6
CYP705A8
CYP705A9
CYP705A10P
CYP705A11P
CYP705A12
CYP705A13
CYP705A14P
CYP705A15
CYP705A16
CYP705A17P
CYP705A18
CYP705A19
CYP705A20
CYP705A21
CYP705A22
CYP705A23
CYP705A24
CYP705A25
CYP705A26P
CYP705A27
CYP705A28
CYP705A29P
CYP705A30
CYP705A31P
CYP705A32
CYP705A33
CYP705A34P
CYP706A1

At1g69500

At4g15330
At4gl15350
At4gl15360
At4gl15380
At5g47990
At2g05180
At2g27000
At2g27010

At5g42580
At2g14100

At3g20080
At3g20083

At3g20090
At3g20100
At3g20110
At3g20120
At3g20130
At3g20140
At1g28430
At1g50560

At1g50520
At3g20935

At3g20940

At3g20950
At3g920960

At4g22690

CYP704B2

CYP704A12P
CYP704A13P
CYP704A16
CYP704B3
CYP704B4P

704B21

704B5
704B6
704B7
704B8P
704D1
704E1
704F1
704F2P
704F3P



CYP706A2 At4g22710

CYP706A3 At5g44620
CYP706A4 At4gl2300
CYP706A5 At4gl2310
CYP706A6 At4gl2320
CYP706A7 At4gl2330
CYP706B3
CYP706C1 CYP706C5 706C7
CYP706C2 CYP706C6 706C7-delb
CYP706C3 706C8
CYP706C4 706C8-de2b
CYP706D1
CYP706D2
706F1P
706F2
706F3
706F4P
706F5
706F6
706F7P
706Gl
706Gl-delb
706Gl-delc
706G2
706G3
706G3-delb
706H1
70671
706J2P
706373
706J4P
70635
CYP707A1 ABA 8'-hydroxylase At4gl9230 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 At3gl9270 CYP707A12v1 707A33 707241
CYP707A12v2 707A34 707A42
CYP707A13 707A35P
CYP707A14 707A36P
CYP707A15
CYP708A1 At1g55940
CYP708A2 At5g48000
CYP708A3 Atl1g78490
CYP708A4 At3g44970
CYP709B1 At2g46960 709B5
CYP709B2 At2g46950

CYP709B3 At4g27710



CYP710A1
CYP710A2
CYP710A3
CYP710A4

CYP711A1

CYP712A1

CYP712B1

CYP714A1
CYP714A2

At2g934500
At2g34490
At2g28850
At2928860

At2926170

At2g42250

At5g06905

At5g24910
At5g24900

CYP709C4
CYP709C5
CYP709C6
CYP709C7P
CYP709C8
CYP709C9
CYP709C10
CYP709C11
CYP709C12P
CYP709C13P
CYP709D1
CYP709E1
CYP709E2P
CYP709E3P

CYP710A5
CYP710A6
CYP710A7
CYP710A8
CYP710A9P
CYP710A10P
CYP711A2
CYP711A3
CYP711A4
CYP711A5
CYP711A6

CYP709F1
CYP709F2P
CYP710A12 710A19

CYP711A7v1l 711A15
CYP711A7v2
CYP711A8

CYP712A3v1l 712A8
CYP712A3v2 712A9

CYP712A4P 712A10P

CYP712A5
CYP712A6

CYP712C1
CYP712C2

CYP712E1

CYP712E2
CYP712E3P
CYP712E4Pv1
CYP712E4Pv2
CYP712E5

CYP712E6
CYP712E7P
CYP714A3 71477

710A18
710A20P

711A14
711A16P

712A12
712A13P

712D1
712D2P

714A8

710A13
710A14



CYP715A1

CYP716A1
CYP716A2

At5g52400

At5g36110
At5g36140

CYP714B1
CYP714B2P
CYP714C1
CYP714C2
CYP714C3
CYP714D1
CYP714D2P
CYP714D3P

CYP715B1

CYP715B2P
CYP715B3P
CYP715B4P

CYP714E2
CYP714E3P
CYP714E4
CYP714E5
CYP714E6

CYP714F1

CYP715A2v1
CYP715A2v2
CYP715A3

CYP716A3
CYP716A4
CYP716A5
CYP716A5P
CYP716A6
CYP716A7P
CYP716A8
CYP716A9

CYP716A9-de3b

CYP716A10
CYP716A11P

715A7

716A16

714E8
714E9P
714E10P
714E10P-delb
714E11P
714E12
714F2v1
714F2Pv2
714F3P
714F4P
714F5P
714F6P
714G5
714G6
714G7P
714G8P
715A6

716A15
716A17
716A18
716A19
716A20
716A21
716A22
716A23P
716A24
716A25
716A26
716A27P
716A28
716A29
716A30
716A31



CYP718A1

CYP720A1
CYP721A1

CYP722A1

At2g42850
At1g73340
At1g75130
CYP721B1
CYP721B2
At1g19630
CYP722B1
CYP723A2
CYP723A3

CYP723A4P

CYP716C1
CYP716C2vl
CYP716C2v2
CYP716C3
CYP716D1
CYP716D2v1
CYP716D2v2
CYP716D2v3
CYP716D3v1
CYP716D3v2
CYP716D3-delbvl
CYP716D3-delbv2
CYP716E1
CYP716E2
CYP716E3
CYP716E4

CYP718A1 718A5
CYP718A2P
CYP720A1 720A1
CYP721A2v1 721A12
CYP721A2v2
CYP721A3
CYP721A4
CYP721A5
CYP721A6P
CYP721A7v1
CYP721A7v2
CYP721A8
CYP721A9P
CYP721A10P
CYP721A-sel[4]
CYP721A-se2[4]

CYP722A1 722A1
CYP722A2P 722A3

716A32P
716A33P
716A34P
716A35P
716B2P

716F1
716F2P
718A4P

720A1
721A13
721A13-delb
721A14
721A15
721A15-delb
721A16
721A17pPv1
721A17Pv2
721A18

722A1



CYP724A1

At5g14400

CYP724B1

CYP727A1

CYP728A1
CYP728A2P
CYP728B1
CYP728B2
CYP728B3

CYP728C1
CYP728C2P
CYP728C3
CYP728C4
CYP728C5
CYP728C6P
CYP728C7
CYP728C8P
CYP728C9
CYP728C10

CYP729A1
CYP729A2

CYP724B7
CYP724B8

CYP727B1
CYP727B2

CYP728D1P
CYP728D2
CYP728D3P
CYP728D4
CYP728D5
CYP728D6P
CYP728D7v1
CYP728D7v2
CYP728D8
CYP728D9P
CYP728D10P
CYP728D11P
CYP728E1l
CYP728F1

CYP728F1l-sel[3]
CYP728F1l-se2[3:4]vl
CYP728F1l-se2[3:4]v2

CYP729A3
CYP729A4P

724B11
724B12
727A8

728B9P
728B10P
728B11P
728B12
728B13P
728B14P

728G2

729A13
729A14
729A15
729A16

724B13
724B14
727A7

728B5

728B6
728B6-delb2b
728B7

728B8

728B15
728B16P

728G1



CYP734A1 BAS1, CYP72Bl1

CYP735A1 CYP709Al1
CYP735A2 CYP709A2

At2g926710

At5g38450
At1g67110

CYP733Al1
CYP734A2
CYP734A3P
CYP734A4
CYP734A5
CYP734A6
CYP735A3
CYP735A4

CYP733A1
CYP734A9
CYP734A10

CYP735A5

CYP735A6

CYP736A3vl
CYP736A3v2
CYP736A4v1
CYP736A4v2
CYP736A5v1
CYP736A5v2
CYP736A6P1
CYP736A6P2
CYP736A7P1

CYP736A7P1-de2b

CYP736A7P2
CYP736A8v1
CYP736A8v2
CYP736A8v3
CYP736A8v4
CYP736A9

CYP736A10PvV1
CYP736A10Pv2

CYP736A11

CYP736A-sel[1l]
CYP736A-se2[1]
CYP736A-se3[2]
CYP736A-sed[1]
CYP736A-se5[1]
CYP736A-seb6[1]

CYP749Al1v1l

CYP749Al1v2
CYP749A2
CYP749A3P
CYP749A4
CYP749A5

729A17
729A17dup
733A1
734A14

735A11

736Al14
736A15
736A16

CYP749A5-delb

CYP749A6
CYP749A7

CYP749A7-dedb

CYP749A8P

733A1
734A13
734A15

735A12

736A17
736A18P
736A19P
736A20P
736A21
736A21-delb
736A22
736A23
736A24P
736A25v1
736A25v2
736A25v3
736A26
736A27

746B1



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





