File S1 CYPS82 protein sequence from C. yanhusuo, A. thaliana, C. sativus, and E.

californica.

Species Sequence ID Gene name GeneBank or source
AT4G31950.1 AtCYP82C3 NP_194923.1
AT4G31940.1 AtCYP82C4 NP _194922.1

A. thaliana | AT3G25180.1 AtCYP82G1 NP_189154.1
AT4G31970.1 AtCYP82C2 NP _194925.1
AT2G25160.1 AtCYP82F1 NP_180088.1
Csa_3G852560 CsCYP82D98
Csa_3G852580 CsCYP82D99
Csa_3G852590 CsCYP82AGI
Csa_3G852600 CsCYP82AG2
Csa_3G852610 CsCYP82D101

Chinese Long
Csa_3G852620 CsCYP82D104
C. sativus v2(https://doi.org/10.7717/peerj
Csa_3G852630 CsCYP82D102
— 17162)
Csa_3G852640 CsCYP82D103
Csa 3G853140 CsCYP82D100
Csa 3G853150 CsCYP82D105
Csa_3G853160 CsCYP82D106
Csa_3G853170 CsCYP82D107
Eca_sc000081.1 g0880.1 EcCYP82ATI
Eca_sc000081.1 g0870.1 EcCYP82AT2
Eca_sc000058.1_g2080.1 EcCYP82AT3
Eca sc007583.1 g1180.1 EcCYP82AU1
Eca_sc000179.1_g0280.1 EcCYP82AV1
Eca s5c066992.1 g0940.1 EcCYP82B2
Eca s5c066992.1 g0950.1 EcCYP82B3
Eca s5c066992.1 g1070.1 EcCYP82B4
Eca sc194486.1 g2450.1 EcCYP82B5
Eca sc007583.1_g0950.1 EcCYP82D170
ECA r1.0
E. Eca sc007583.1 g0920.1 EcCYP82D171 -
(https://doi.org/10.1093/pep/pe
californica | Eca_sc000805.1 g0110.1 EcCYP82D172
— — x210)
Eca_sc194664.1 g0840.1 EcCYP82N1
Eca sc194758.1 g0720.1 EcCYP82N2v2
Eca_sc004736.1_g0030.1 EcCYP82N2v3
Eca sc012219.1 g0510.1 EcCYP82N2v4
Eca sc001139.1 g1890.1 EcCYP82N5
Eca s5c009029.1 g0010.1 EcCYP82N6
Eca s5c193916.1 g0930.1 EcCYP82N7
Eca s5c002196.1 g0200.1 EcCYP82P1vl
Eca sc001031.1 g0250.1 EcCYP82P1v2
Eca sc000081.1 g0860.1 EcCYP82P2



https://doi.org/10.7717/peerj.17162
https://doi.org/10.7717/peerj.17162
https://doi.org/10.7717/peerj.17162
https://doi.org/10.1093/pcp/pcx210
https://doi.org/10.1093/pcp/pcx210
https://doi.org/10.1093/pcp/pcx210

>CyCYP82N1
MDSLIVLLOWLSASMAAILALSFLYNHLWVKSRISDKKSTKQAPVAAGAWPVLGHLHLFN
GSDQLPHKILAAMADKYGPAFTMKFGTHRTLVVSNTRVVKECFTTNDTHFSNRPSTTAFH
LMTYDNDSVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRVSEVNVCFKDLYNQWKMN
QNKRPILVDMKKWFEEVSNNVVIRVIVGKQNFGSKIVRGEEEAVKYKKIMDEVLRLAAVP
MLSDMAPLLGWLDLFQGHKSAMKRNAKEVDDMLESWLEEHKKKRLSGVNGAEDEDFFDVM
LSIMEENKFTGRDTNTVIKSTVLAMIMGGTDTTAVSLTWILSLLMNNRHVLKKAQEELDM
HVGKDRQVEDSDLKNLVYLIAIVKETMRMYPLGALLERETKEDCEVGGYHVRAGTHLLVN
VWKLQRDPSVWTDPTGFKPERFLTENTKIDVGGQHFELLPFGAGRRVCPGVSFALQFMHL
VLARLIHGFELGTPMDADVDLTETTGGHVNYKAILOMHDISTLDRHNLTELDLONTNLQA
RKR*

>CyCYP82N2
MTFIHLALSINTSHTFTLLKHNSFHPFSVSVSFSFQTIKSLRKMDSLFVLLOQWFSTSMAA
LLALAFLYNLWVKARMSDSKGNKRSTKQAPMAAGAWPVLGHLHLFGGSELPHKMLAIMAD
KYGPAFTMKFGTHRTLVVSNTQIVKECFTANDTHFSNRPSTTAFHLMTYDNDSVAFTPYG
PFWRELRKISTLKLLSNHRLQAIKDVRVSEVNVCFKDLYNQWKTNQNKRPVLVDMKKWFE
EVSNNVVIRVIVGKONFGSKIVRGEEEAVKYKKIMDEVLRLAAVPMLSDMAPLLGWLDLF
QGHKSAMKRNAKEVDNMLESWLEEHKRKKLSGVTGAEEEDFMDVMLSIMEENKFTGRDNN
TVIKSTVLAMIMGGTDTTAVSLTWIFSLLMNNRHVLKKAQEELDMHVGKDRQVEDSDLKN
LVYLNAIVKETMRMYPLGALLERETKEDCEVGGYQVRAGTRLLVNVWKLQRDPSCWTDPT
EFKPERFLTENAKIDVGGQHFELLPFGAGRRVCPGVSFALQFMNLVLARLIHGFELGTPM
DADVDLTESTEGHVNHKATPLDLLITPRLDSKLYDY*

>CyCYP82N3
MAALLALAFLYNLWVKARTGDSKGNKRSTKQAPIAAGAWPVLGHLHLFGGSELPHKMLAV
MADKYGPAFTMKFGTHRTLVVSNTQIVKECFTANDTHFSNRPSTTAFHLMTYDNDSVAFT
PYGPFWRELRKISTLKLLSNHRLQAIKDVRVSEVNVCFKDLYNQWKTNQNKRPVLVDMKK
WFEEVSNNVVIRVIVGKOQNFGSKIIHGVEEAVKYKKIMDEVLRLAAVPMLSDMAPLLGWL
DLFQGHKSAMKRNAKEVDNMLESWLEEHKRKRLSGVNGAVEEDFMDVMLSIMEENKFTGR
DSNTVIKSTVLAMIMGGTDTTAVSLTWIFSLLMNNRHILKKAQEELDMHVGKDRQVEDSD
LKNLVYLNAIVKETMRMYPLGALLERETKEDCEVGGYQVRAGTRLLVNVWKLQRDPSFWT
DPTEFKPERFLTENAKIDVGGQHFELLPFGAGRRVCPGVSFALQFMNLVLARLIHGFELG
TPMDADVDLTESTEGHVNHKATPLDLLISPRLDSKLYDY*

>CyCYP82N4
MTFIHLALSINTSHNFTLLKHNSFHPFSVSVSFSFQTIKSLRKMDSLFVLLOQWFSTSMAA
LLALAFLYNLWVKARMSDSKGNKRSTKQAPMAAGAWPVLGHLHLFGGSELPHKMLAVMAD
KYGPAFTMKFGTHRTLVVSNTQIVKECFTANDTHFSNRPSTTAFHLMTYDNDSVAFTPYG
PFWRELRKISTLKLLSNYRLQAIKDVRVSEVNVCFKDLYNQWKTNQNKRPVLVDMKKWFE
EVSNNVVIRVIVGKONFGSKIVRGEEEAVKYKKIMDEVLRLAAVPMLSDMAPLLGWLDLF
QGHKSAMKRNAKEVDNMLESWLEEHKRKRLSGVTGAEEEDFMDVMLSIMEENKFTGRDSN
TVIKSTVLAMIMGGTDTTAVSLTWIFSLLMNNRHVLKKAQEELDMHVGKDRQVEDSDLKN
LVYLNAIVKETMRMYPLGALLERETKEDCEVGGYQVRAGTRLLVNVWKLQRDPSCWTDPT
EFKPERFLTENAKIDVGGQHFELLPFGAGRRVCPGVSFALQFMNLVLARLIHGFELGTPM
DADVDLTESTEGHVNHKATPLDLLITPRLDSKLYDY*

>CyCYP82N5



MAALLALAFLYNLWVKARTSDSKGNKRSTKQAPIAAGAWPVLGHLHLFGGSELPHKMLAV
MADKYGPAFTMKFGTHRTLVVSNTQIVKECFTANDTHFSNRPSTTAFHLMTYDNDSVAFT
PYGPFWRELRKISTLKLLSNHRLQAIKDVRVSEVNVCFKDLYNQWKTNQNKRPVLVDMKK
WEFEEVSNNVVIRVIVGKOQNFGSKIVHGVEEAVKYKKIMDEVLRLAAVPMLSDMAPLLGWL
DLFQGHKSAMKRNAKEVDNMLESWLEEHKRKRLSGVNGAVEEDFMDVMLSIMEENKFTGR
DSNTVIKSTVLAMIMGGTDTTAVSLTWIFSLLMNNRHILKKAQEELDMHVGKDRQVEDSD
LKNLVYLNAIVKETMRMYPLGALLERETKEDCEVGGYQVRAGTRLLVNVWKLQRDPSFWT
DPTEFKPERFLTENAKIDVGGQHFELLPFGAGRRVCPGVSFALQFMNLVLARLIHGFELG
TPMDADVDLTESTEGHVNHKATPLDLLISPRLDSKLYDY*

>CyCYP82N6
MFENSVYYYDFHSPCTLYKSHNFTLLKHNSFHPFSVSVSVSFSFQTIKSLRKMDSLFVLLQ
WESTSMAALLALAFLYNLWVKARMSDSKGNKRSTKQAPMAAGAWPVLGHLHLFGGSELPH
KMLAVMADKYGPAFTMKFGTHRTLVVSNTQIVKECFTANDTHFSNRPSTTAFHLMTYDND
SVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRVSEVNVCFKDLYNQWKTNQNKRPVL
VDMKKWFEEVSNNVVIRVIVGKOQNFGSKIVRGEEEAVKYKKIMDEVLRLAAVPMLSDMAP
LLGWLDLFQGHKSAMKRNAKEVDNMLESWLEEHKRKKLSGVTGAEEEDFMDVMLSIMEEN
KFTGRDNNTVIKSTVLAMIMGGTDTTAVSLTWIFSLLMNNRHVLKKAQEELDMHVGKDRQ
VEDSDLKNLVYLNAIVKETMRMYPLGALLERETKEDCEVGGYQVRAGTRLLVNVWKLQRD
PSCWTDPTEFKPERFLTENAKIDVGGQHFELLPFGAGRRVCPGVSFALQFMNLVLARLIH
GFDLGTPMDADVDLTESTEGHVNHKATPLDLLITPRLDSKLYDY*

>CyCYP82N7
MDSLLVLLOWFSTSMAALLALAFLYNLWVKARTSDSKGNKRSTKQAPIAAGAWPVLGHLH
LFGGSELPHKMLAVMADKYGPAFTMKFGTHRTLVVSNTQIVKECFTANDTHFSNRPSTTA
FHLMTYDNDSVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRVSEVNVCFKDLYNQWK
TNQNKRPVLVDMKKWFEEVSNNVVIRVIVGKQNFGSKIVRGEEEAVKYKKIMDEVLRLAA
VPMLSDMAPLLGWLDLFQGHKSAMKRNAKEVDNMLESWLEEHKRKRLSGVTGAEEEDFVD
VMLSIMEENKFTGRDSNTVIKSTVLAMIMGGTDTTSVSLTWIFSLLMNNRHVLKKAQEEL
DMHVGKDRQVEDSDLKNLVYLNAIVKETMRMYPLGALLERETKEDCEVGGYQVRAGTRLL
VNVWKLQRDPSFWTDPTEFKPERFLTENAKIDVGGQHFELLPFGAGRRVCPGVSFALQFM
NLVLARLIHGFELGTPMDADVDLTESTEGHVNHKATPLDLLISPRLDSKLYDY*

>CyCYP82N8
MDSLFVLLQWFSTSMAALLALAFLYNLWVKARMSDSKGNKRSTKQAPMAAGAWPVLGHLH
LFGGSELPHKMLAVMADKYGPAFTMKFGTHRTLVVSNTQIVKECFTANDTHFSNRPSTTA
FHLMTYDNDSVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRVSEVNVCFKDLYNQWK
TNQNKRPVLVDMKKWFEEVSNNVVIRVIVGKQNFGSKIVRGEEEAVKYKKIMDEVLRLAA
VPMLSDMAPLLGWLDLFQGHKSAMKRNAKEVDNMLESWLEEHKRKRLSGVTGAEEEDFMD
VMLSIMEENKFTGRDSNTVIKSTVLAMIMGGTDTTAVSLTWIFSLLMNNRHVLKKAQEEL
DMHVGKDRQVEDSDLKNLVYLNAIVKETMRMYPLGALLERETKEDCEVGGYQVRAGTRLL
VNVWKLQRDPSCWTDPTEFKPERFLTENAKIDVGGQHFELLPFGAGRRVCPGVSFALQFM
NLVLARLIHGFELGTPMDADVDLTERHLDKPNEPSIPIGFERGDVEPDKETPSEGEEEPS
DMVSSEFKAHEQRLIISMKFIALLQLICQPPLLLDVVASTDYDVAKSVMFCCFCIKGLDV
SCFVLNDNTKMMLDRQRIAQGIELWFLR*

>CyCYP82N9
MAALLALAFVYNLWVKARTSDSKGNKRSTKQAPIAAGAWPVLGHLHLFGGSELPHKMLAV



MADKYGPAFTMKFGTHRTLVVSNTQIVKECFTANDTHFSNRPSTTAFHLMTYDNDSVAFT
PYGPFWRELRKISTLKLLSNHRLQAIKDVRVSEVNVCFKDLYNQWKTNQNKRPVLVDMKK
WFEEVSNNVVIRVILGKONFGSNIVRGEEEAVKYKKIMDEVLRLAAVPMLSDMAPLLGWL
DLFQGHKSAMKRNAKEVDNMLESWLEEHKRKRLSGVTGAEEEDFVDVMLSIMEENKFTGR
DSNTVIKSTVLAMIMGGTDTTAVSLTWIFSLLMNNRHVLKKAQEELDMHVGKDRQVEDSD
LKNLVYLNAIVKETMRMYPLGALLERETKEDCEVGGYQVRAGTRLLVNVWKLQRDPSFWT
DPTEFKPERFLTENAKIDVGGQHFELLPFGAGRRVCPGVSFALQFMNLVLARLIHGFELG
TPMDADVDLTESTEGHVNHKATPLNLLISPRLDSKLYDY*

>CyCYP82C1
MESSLLSIQFNAFTIVLASAFISVYYLYLWKQKSKTNNKSNIKDKKAPEPAGGWPVIGHL
HLLGTNEILHRKFGAMADNYGPAFMLRLGILRAFVVNDLELAKECLTKNDRILATRPNLA
AARHMGYNRAGLGFAPYNSFWREMRKISTLELLSSQRLOMLKHIRIMEINTSIKELYEKF
WSENGSTGDQRAVLVDMKGWFEDLTLNIVRMISGKRHYGACEDEESMKCRKVVTDLFYL
MGIFVPSDAIPLLGLLDLHGHESAMKRTFKDFDGILSRWLEEHRLKKKGSNEQHEDFMDV
MLSTVTDDNPHLCDHDSNTAIKSTCLALVAAGSDTTGATLTWAISLLLNHRHVLKKAQAE
LDTHVGKDRQVDESDIKNLIYLQAIVKETLRLYPAAPLAVPHQAMEDCTIGGFGVPAGTC
VFINIWKIQRDPNVWSDPTEFKPERFLTSTYGEIDFSGQHFELIPFGAGRRKCPGISLAA
HVLHLTLARLIHEFELRTPLDAPVDMSEGFGLTLPKATPLEVLLTPRRSSTVNGYY*
>CyCYP82C2
MESSLLSIQFNAFTIVLASAFISVYYLYLWKQKSKTNNKSNIKDKKAPEPAGGWPVIGHL
HLLGTNEILHRKFGAMADNYGPAFMLRLGILRAFVVNDLELAKECLTKNDRILATRPNLA
AARHMGYNRAGLGFAPYNSFWREMRKISTLELLSSQRLOMLKHIRIMEINTSIKELYEKF
WAENGSTGDQRAVLVDMKGWFEDLTLNIVRMISGKRHYGAYAIPLLGLLDLHGHESAMK
RTFKDFDGILSRWLEEHRLKKKGSNEQHEDFMDVMLSTVTDDNPHLCDHDSNTAIKSTCL
ALVAAGSDTTGATLTWAISLLLNHRHVLKKAQAELDTHVGKDRQVDESDIKNLIYLQAIV
KETLRLYPAGPLAVPHQAMEDCTIGGFGVPAGTCVFINIWKIQRDPNVWSDPTEFKPERF
LTSTYGEIDFSGQHFELIPFGAGRRKCPGISLAAHVLHLTLARLIHEFELRTPLDAPVDM
SEGFGLTLPKATPLEVLLTPRRSSTVNGYY*

>CyCYP82C3
MESSLLSIQFNAFTIVLVSAFISVYYLYLWKQKSKTNNKSNTNDKKAPEPAGGWPVIGHL
HLLGTNEILHRKFGAMADNNGPAFMLRLGILRAFVVNDLELAKECLTKNDRILATRPNLA
AARHMGYNRAALGFAPYNSFWREMRKISTLELLSSQRLOQMLKHIRIMEINTSIKELYEKF
WAENRSTGDQRAVLVDMKGWFEDLTLNIMVRMISGKRHYGACEDEESRKCRKVVTDLLYL
MGIFVPSDAIPLLGLLDLHGHERAMKRTFKDFDDILSRWLEEHRLKKKGSNEQHEDFMDV
MLSTVTDDNPHLCDHDANTAIKSTCLALVAAGSDTTVVTLTWALSLLLNHRHVIKKAQAE
LGTHVGKDRQVDESDIKNLIYLQAIVKETLRLYPAAPLAVPHQAMEDCTIGGFGVPAGTC
VFINIWKIQRDPNVWTDPTEFKPERFLTSTYGEIDFTGQHFELIPFGAGRRKCPGISLAA
HVLHLTLARLIHEFELRTPLDAPVDMSEGVGITLPKATPLEVLLTPRLSSTVNGFEVL*
>CyCYP82C4
MESSLLSIQFNAFTIVLASAFISIYYLYLWKQKSKTNNKSNINDKKAPEPAGGWPVIGHL
HLLGTNEILHRKFGAMADNYGPAFMLRLGILRAFVVNDLELAKECLTKNDRILATRPNLA
AARHMGYNRAALGFAPYNSFWREMRKISTLELLSSQRLOQMLKHIRIMEINTLIKELYAKF
WAENESTGDQRAVLVDMKGWEFEDLTLNIMVRMISGKRHYGACEDEESRKCKKVVTDLFYL
MGIFVPSDAIPLLGLLDLHGHESAMKRTFKDFDGILSRWLEEHRLKKKGSNEQHEDFMDV



MLSTVTDDNPHLCDHDANTAIKSTCLALVAAGSDTTVVTLTWALSLLLNHRHVLKKAQAE
LDTHVGKDRQVDESDIKNLIYLQAIVKETLRLYPAAPLAVPHQAMENCTIGGFGIPAGTC
VFINIWKIQRDPNVWTDPTEFKPERFLTSTYREIDFTGQHFELIPFGAGRRKCPGISLAA
HVLHLTLARLIHEFELRTPLDAPVDMSEGFGITLPKATPLEVLLTPRLSSTVNGFEVL*
>CyCYP82C5
MESSLLSIQFNAFTIVLVSAFISVYYLYLWKQKSKTNNKSNINDKMAPEPAGVWPVIGHL
HLLGTNEILHRKFGAMADNYGPAFMLRLGILRAFVVNDLELAKECLTKNDRILATRPNLA
AARHMGYNRAALGFAPYNSFWREMRKISTLELLSSQRLOQMLKHIRIMEINTSIKELYEKF
WAENRSMGDQRAVLVDMKGWEFEDLTLNIMVRMISGKRHYGACEDEESRKCRKVVTDLLYL
MGIFVPSDAIPLLGLLDLHGHERAMKRTFKDFDDILSRWLEEHRLKKKGSKEQHEDFMDV
MLSTVTDDNPHLCDHDANTAIKSTCLALVTAGSDTTVVTLTWALSLLLNHRHVLRKAQAE
LDTHVGKDRQVDESDIKNLIYLQAIVKETLRLYPATPLALPHQAMEDCAIGGFGVPAGTC
VFINIWKIQRDPNVWTDPTEFKPERFLTSTYGEIDFTGQHFELIPFGAGRRKCPGISLAA
HVLHLTLARLIHEFELRTPLGAPVDMSEGFGITLPKATPLEVLLTPRLSSTVNGFEVL*
>CyCYP82C6
MESSLLSIQFNTFIIVLASAFISVYYLYLWKQKSKTNNKSNVKDKKAPEPAGGWPVIGHL
HLLGANEILHRKFGAMADNYGPAIMLRLGILRAFVVNDLELAKECLTKNDRILATRPNLA
AARHMGYNRAALGFAPYNSFWREMRKISTSELLSSQRLOMLKHIRIMEINTSIKELYEKF
WAENGSTGDQRAVLVDMKGWFEDLTLNIMVRMISGKRHYGACEDEESRKCRKVVTDLFYL
MGIFVPSDAIPLLGLLDLHGHESAMKRTFKDFDGILNRWLEEHRLKKKGSNEQPEDFMDV
MLSTVTDDNPHLCDHDANTAIKSTCLALVAAGSDTTVVTLTWALSLLLNHRHVIKKAQAE
LDTHVGKDRQVDESDIKNLIYLQAIVKETLRLYPAAPLAVPHQAMEDCTIGGFGVPAGTC
VFINIWKIQRDPNVWTDPTEFKPERFLTSTYGEIDFTGQHFELIPFGSGRRKCPGISLAT
HVLHLTLARLIHEFELRTPLDTPVDMSEGFGLGLAKATPLEVLLTPRLSSSVNGF*
>CyCYP82C7
MADNYGPAFMLRLGILRAFVVNDLELAKECLTKNDRILATRPNLAAARHMGYNRAALGFA
PYNSFWREMRKISTLELLSSQRLOMLKHIRIMEINTSIKELYEKFWGENGSTGDQRAVLV
DMKGWFEDLTLNIMVRMISGKRHYGACEDEESRKCRKVVTDLFYLMGIFVPSDAIPLLGL
LDLHGHESAMKRTFKDFDGILNRWLEEHRLKKKGSNEQPEDFMDVMLSTVTNDNPHLCDH
DANTAIKSTCLALVAAGSDTTVVSLTWALSLLLNHRHVIKKAQAELDTHVGKDRQVDESD
IKNLIYLQAIVKETLRLYPAAPLAVPHQAMEDCAIGGFGVPAGTCVFINIWKIQRDPNVW
TDPTEFKPERFLTSTYGEIDFTGQHFELIPFGAGRRKCPGISLAAHVLHLTLARLIHEFE
LRTPLDAPVDMSEGFGITLPKATPLEVLLTPRLSSTVNGFEVL*

>CyCYP82N11
MDFLALQWFPASLAALLALAVLYNFWTKPGSYKNGKASTKQAPAAAGAWPVLGHLHLFGG
GELPHKMLATMADKYGPAFTMKFGTHQTLVVSNTKIVKECFTTNDTLFANRPSTTAFHLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRASEVNVCFRELYSQWRINKS
EPKTSDHQGPILVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILR
LAAVSMLSDVAPLLGWLDMFQGHLSAMKRNAKEVDTMLCNWLEEHRTRRLSSGHDGVEQD
FIDVMLSIVEENKFSGRDNDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
DELDLQVGKDRQVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGT
RLLVNVWKLQRDPSFWTDPTEFKPERFLEDKANIDVGGQHFELLPFGAGRRVCPGVSFAL
QFMHLVLARLLHGFDLATPMNADVDLTESTEGHVNQKASPLNLLITPRLRSKLYEY *
>CyCYP82N12



MDFLALQWFPASLAALLALAVLYNFWTKPRSYKNGKASTKQAPAAAGAWPVLGHLHLFGG
GELPHKMLATLADKYGPAFTMKFGTHQTLVVSNTKIVKECFTTNDTLFANRPSTTAFHLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRASEVNVCFRELYSQWRINKS
EPKTSDHQGPILVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILR
LAAVSMLSDVAPLLGWLDMFQGHLSAMKRNAKEVDTMLCNWLEEHRTRRLSSGHDGVEQD
FIDVMLSIVEENKFSGRDNDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
DELDLQVGKDRQVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGT
RLLVNVWKLQRDPSFWTDPTEFKPERFLEDKANIDVGGQHFELLPFGAGRRVCPGVSFAL
QFMHLVLARLLHGFDLATPMNADVDLTESTEGHVNQKASPLNLLITPRLYSKLYEY*
>CyCYP82N13
MDFLALQWFTASLAALLALAVLYNFWTKPRSYKNGKASTKQAPAAAGAWPVLGHLHLFGG
GELPHKMLATMADKYGPAFTMKFGTHQTLVVSNTKIVKECFTTNDTLFANRPSTTAFHLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRASEVNVCFRELYSQWRINKS
EPKTSDHQGPILVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILR
LAAVSMLSDVAPLLGWLDMFQGHLSAMKRNAKEVDTMLCNWLEEHRTRRLSSGHDGVEQD
FIDVMLSIVEENKFSGRDNDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
DELDLQVGKDRQVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGT
RLLVNVWKLQRDPSFWTDPTEFKPERFLEDKANIDVGGQHFELLPFGAGRRVCPGVSFAL
QFMHLVLARLLHGFDLATPMNADVDLTEKSSKQNPKGSRVSAEDKDSPSSSVISID*
>CyCYP82N14
MDFLALQWFPASLAALLALAVLYNFWTKPRSYKNGKASTKQAPAAAGAWPVLGHLHLFGG
GELPHKMLATMADKYGPAFTMKFGTHQTLVVSNTKIVKECFTTNDTLFANRPSTTAFHLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRASEVNVCFRELYSQWRINKS
EPKTSDHQGPILVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILR
LAAVSMLSDVAPLLGWLDMFQGHLSAMKRNAKEIDTMLCNWLEEHRTRRLSSGHDGVEPD
FIDVMLSIVEENKFSGRDNDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
DELDLQVGKDRQVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGT
RLLVNVWKLQRDPSFWTDPTEFKPERFLEDKANIDVGGQHFELLPFGAGRRVCPGVSFAL
QFMHLVLARLLHGFDLATPMNADVDLTESTEGHVNQKASPLNLLITPRLRSKLYEY *
>CyCYP82N15
MEFFALQWFPASLAALLALAVLYNFWTKPRSYKNGKASTKQAPAAAGAWPVLGHLHLFGG
GELPHKMLATMADKYGPAFTMKFGTHQTLVVSNTKIVKECFTTNDTLFANRPSTTAFHLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQANKDVRASEVNVCFRELYSQWRINKS
EPKTSDHQGPILVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILR
LAAVSMLSDVAPLLGWLDMFQGHLSAMKRNAKEVDTMLCNWLEEHRTRRLSSGHDGVEQD
FIDVMLSIVEENKFSGRDNDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
DELDLQVGEDRQVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGT
RLLVNVWKLQRDPSFWTDPTEFKPERFLEDKANVDVGGQHFELLPFGAGRRVCPGVSFAL
QFMHLVLARLLHGFDLATPMNADVDLTESTEGHVNQKASPLDLLITPRLQSTLYEY*
>CyCYP82N16
MDFLALQWFPASLAALLALAVLYNFWTKPRSYKNGKASTKQAPAAAGAWPVLGHLHLFGG
GELPHKMLATMADKYGPAFTMKFGTHQTLVVSNTKIVKECFTTNDTLFANRPSTTAFHLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRASEVNVCFRELYSQWRINKS
EPKTSDHQGPILVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILR



LAAVSMLSDVAPLLGWLDMFQGHLSAMKRNAKEVDTMLCNWLEEHRTRRLSSGHDGVEQD
FIDVMLSIVEENKFSGRDNDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
DELDLQVGKDRQVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGT
RLLVNVWKLQRDPSFWTDPTEFKPERFLEDKANIDVGGQHFELLPFGAGRRVCPGVSFAL
QFMHLVLARLLHGFDLATPMNADVDLTESTEGHVNQKASPLNLLITPRLRSKLYEY *
>CyCYP82N17
MSNCNVDGVEHVVVEKLECGEDSSLNSPSDFAFVTTNLQGGERIMMTYRTKKSRAEPTRT
SLAALLALAVLYNFWTKPRSYKNGKASTKQAPAAAGAWPVLGHLHLFGGGELPHKMLATM
ADKYGPAFTMKFGTHQTLVVSNTKIVKECFTTNDTLFANRPSTTAFHLMTYDNESVAFTP
YGPFWRELRKISTLKLLSNHRLQAIKDVRASEVNVCFRELYSQWRINKNEPKTSDHQGPI
LVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILRLAAVSMLSDVA
PLLGWLDMFQGHLSAMKRNAKEVDTMLCNWLEEHRTRRLSSGHDGVEQDFIDVMLSIVEE
NKFSGRDNDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRARDELDLQVGKDR
QVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGTRLLVNVWKLQR
DPSFWTDPTEFKPERFLEDKANIDVGGQHFELLPFGAGRRVCPGVSFALQFMHLVLARLL
HGFDLATPMNADVDLTESTEGHVNQKASPLNLLITPRLYSKLYEY*

>CyCYP82N18
MEVKAGEVVHTVQVKEQVSSSLKYVSSKGLTTHEDPFAQQFTYVVASIRYLRDFMKQPLL
IFSGFSDLLKEFERAQWEYTRHQYKMRGKLISMDFLALQWFPASLAALLALAVLYNFWTK
PRSYKNGKASTKQAPAAAGAWPVLGHLHLFGGGELPHKMLATMADKYGPAFTMKFGTHQT
LVVSNTKIVKECFTTNDTLFANRPSTTAFHLMTYDNESVAFTPYGPFWRELRKISTLKLL
SNHRLQAIKDVRASEVNVCFRELYSQWRINKSEPKTSDHQGPILVDMKKWFEEVSDNVVL
RVIAGKQNFGSKIVRGDKEALNYKKIMDEILRLAAVSMLSDVAPLLGWLDMFQGHLSAMK
RNAKEVDTMLCNWLEEHRTRRLSSGHDGVEQDFIDVMLSIVEENKFSGRDNDTVIKATVL
AMIMGGTDTTAVSLTWIVSLLMNNRHVLRRARDELDLQVGKDRQVEDSDLKNLVYLNAIV
KETMRLYPLGALLERETKEDCEVGGFHVKGGTRLLVNVWKLQRDPSFWTDPTEFKPERFL
EDKANIDVGGQHFELLPFGAGRRVCPGVSFALQFMHLVLARLLHGFDLATPMNADVDLTE
STEGHVNQKASPLDLLITPRLQSTLYEY*

>CyCYP82N19
MDFLALQWFPASLAALLALAVLYNFWTKPGSYKNGKASTKQAPAAAGAWPVLGHLHLFGG
GELPHKMLATMADKYGPAFTMKFGTHQTLVVSNTKIVKECFTTNDTLFANRPSTTAFHLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRASEVNVCFRELYSQWRINKS
EPKTSDHQGPILVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILR
LAAVSMLSDVAPLLGWLDMFQGHLSAMKRNAKEVDTMLCNWLEEHRTRRLSSGHDGVEQD
FIDVMLSIVEENKFSGRDSDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
DELDLQVGKDRQVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGT
RLLVNVWKLQRDPSFWTDPTEFKPERFLEDKANIDVGGQHFELLPFGAGRRVCPGVSFAL
QFMHLVLARLLHGFDLATPMNADVDLTESTEGHVNQKASPLNLLITPRLRSKLYEY *
>CyCYP82N20
MDFLALQWFPASLAALLALAVLYNFWTKPRSYKNGKASTKQAPAAAGAWPVLGHLHLFGG
GELPHKMLATMADKYGPAFTMKFGTHQTLVVSNTKIVKECFTTNDTLFANRPSTTAFHLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLEAIKDVRASEVNVCFRELYSQWRINKS
EPKTSDHQGPILVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILR
LAAVSMLSDVAPLLGWLDMFQGHLSAMKRNAKEVDTMLCNWLEEHRTRRLSSGHDGVEPD



FIDVMLSIVEENKFSGRDNDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
DELDLQVGKDRQVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGT
RLLVNVWKLQRDPSFWTDPTEFKPERFLEDKANIDVGGQHFELLPFGAGRRVCPGVSFAL
QFMHLVLARLLHGFDLATPMNADVDLTESTEGHVNQKASPLNLLITPRLHSKLYEY *
>CyCYP82N21
MEFFALQWFPASLAALLALAVLYNFWTKPRSYKNGKASTKQAPAAAGAWPVLGHLHLFGG
GELPHKMLATMADKYGPAFTMKFGTHQTLVVSNTKIVKECFATNDTLFANRPSTTAFHLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRASEVNVCFRELYSQWRINKS
EPKTSDHQGPILVDMKKWFEEVSDNVVLRVIAGKQNFGSKIVRGDKEALNYKKIMDEILR
LAAVSMLSDVAPLLGWLDMFQGHLSAMKRNAKEVDTMLCNWLEEHRTRRLSSGHDGVEQD
FIDVMLSIVEENKFSGRDNDTVIKATVLAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
DELDLQVGKDRQVEDSDLKNLVYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGT
RLLVNVWKLQRDPSFWTDPTEFKPERFLEDKANIDVGGQHFELLPFGAGRRVCPGVSFAL
QFMHLVLARLLHGFDLATPMNADVDLTESTEGHVNQKASPLDLLITPRLQSTLYEY*
>CyCYP82N22
MDSLLOQWFPASMAALFALAFLYKLWSTKPKTYNDGNNTNKQAPVAADAWPVLGHLHLFGG
SELPHKMLAAMADKYGPAFTMKFGMHRTLVVSNTQIVKECFTTNDTHFANRPSTKAFQLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRSSEVNVCFRELYSLWNTNES
EERPVLVDMKKWFEEVSNNVVIRVIVGKQNFGSKIVRGEGEALKYKKIMDEVLRLAGVSM
LSDVAPLLGWLDHFQGHMSAMKRNAKEVDTMLSSWLEEHRRKRTSVGDNKGDNVEQDFMD
VMLSIVEENKLSGHDNDTVIKATVMAMIMGGTDTTAVSLTWIVSLLMNNRQVLKKAREEL
DTHVGKDRQVDDSDLKNLTYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGTRLL
VNVWKLQRDPNFWSNPTEFKPERFLTEHANLDVGGQHFELLPFGAGRRVCPGVSFALQFM
HLVLARLIHGFELETLMNADIDLTESTEGHVNHKATPLDLLITPRLDAKLYNY*

>CyCYP82N23
MDSLLOQWFPASMAALFALAFLYKLWSTKPKTYNDGNNTNKQAPVAADAWPVLGHLHLFGG
SELPHKMLAAMADKYGPAFTMKFGMHRTLVVSNTQIVKECFTTNDTHFANRPSTKAFQLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRSSEVNVCFRELYSLWNTNES
EGTNSNDEHQQQRPVLVDMKKWFEEVSNNVVIRVIVGKONFGSKIVRGEGEALKYKKIMD
EVLRLAGMSMLSDVAPLLGWLDLFQGHTSAMKRNAKEVDTMLSSWLEEHRRKRTSVGDNK
GDNVEQDFMDVMLSIVEENKLSGHDNDTVIKATVMAMIMGGTDTTAVSLTWIVSLLMNNR
QVLKKAREELDTHVGKDRQVDDSDLKNLTYLNAIVKETMRLYPLGALLERETKEDCEVGG
FHVKGGTRLLVNVWKLQRDPNFWSNPTEFKPERFLTENANLDVGGQHFELLPFGAGRRVC
PGVSFALQFMHLVLARLIHGFELETLMNADVDLTESTEGHVNHKATPLDLLITPRLDSKL

YNY*

>CyCYP82N24
MDSLLOQWFPASMAALFALAFLYKLWSTKPKTYNDGNNTNKQAPVAADAWPVLGHLLLFGG
SELPHKMLAAMADKYGPAFTMKFGMHRTLVVSNTQIVKECFTTNDTHFANRPSTKAFQLM
TYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRSSEVNVCFRELYSLWNTNES
EERPVLVDMKKWFEEVSNNVVIRVIVGKQNFGSKIVRGEGEALKYKKIMDEVLRLAGVSM
LSDVAPLLGWLDHFQGHMSAMKRNAKEVDTMLSSWLEEHRRKRTSVGDNKGDNVEQDFMD
VMLSIVEENKLSGHDNDTVIKATVMAMIMGGTDTTAVSLTWIVSLLMNNRQVLKKAREEL
DTHVGKDRQVDDSDLKNLTYLNAIVKETMRLYPLGALLERETKEDCEVGGFHVKGGTRLL
VNVWKLQRDPNFWSNPTEFKPERFLTENANLDVGGQHFELLPFGAGRRVCPGVSFALQFM



HLVLARLIHGFELETLMNADIDLTESTEGHVNHKATPLDLLITPRLDSKLYNY*

>CyCYP82N25
MESLLLLOWQPTSIAVLLVAIAIFLYTFTKSPPKTHKKLAPEATGGRPLMGHLHLFNSNE
LTHRILGSMADKYGPAFNIRFGSHKTLVVSSWEIVKECFTINDRLFSNRPGTLYIKLMFY
NEDSVGYAPYGPYWRDLRKLSTLKLLSNHRLESLKHLRISEMNACFKQLYEMCTKGGGSI
ESVVAAAVIRMDNWEFGDLSFNVVARIVAGKRSFASDSNDVGAMKYKTAMDEAFRLMSNFS
FSDVIPSLGWLDNLRGLVGGMKKAGKEIDAVVSGWVEEHREKRKRRRSSSGGGHGGELEE
EEEDFIDITLSILETSSLLPGDDPDITIKSTCLDMILGGSDTTTVTLTWALSLLLNNPHA
LKRAREELDLHVGRDRQVEDSDINNLVYIQAIIKETMRLYPAGPLIERMTKEDCEVGGFH
IPAGTRLLVNLWKMQRDPNVWEDPLEFRPDRFLTDNAEIDLKGQHFELIPFGTGRRICPG
VSFALOLMHLALARLLHSFEVASPMDAKIDMTETAGLISHKVTPLEVLMTPRLDSKLYNY

Q*

>CyCYP82N26
MTMESLLLLQWQPTSIVVLLLAITIFLYTFTKSSPKTHKKLAPEATGGRPVMGHLHLFNS
NELKHQTLGSMADKYGPAFNVRFGSHKTLVVSTWEIVKECFTTSDRLFSNRPGTLYVKHM
FYDEDAIGYAPYGPYWRDMRKLSTLKLLSNNRLESLKHLMISEMNGCFKKLYEMCTKGGG
STESVGVIRMDNWFGELSFNVVARIVAGKKNFSSVSNDDGAMRYKTAMDEALRWMSFFSF
SDLIPSLGWLDNLRGIVGGMKKAGKEIDSVVSGWVEEHREKRKRRRSSSGVGHGGELEEE
EEDFIDITLSILETSSLPGDDPNMTMKVLCLDMILGGSDTTSVTLAWALCLLLNNPHVLK
KAREELDLHVGRDRQVEDSDINNFVYIQAIIKETMRMKPAGRLIERMTKEDCEVGGFHVS
AGTRLMVNVWKIQRDPNVWKDPLEFRPERFLTDNAEIDLRGQHFELIPFGMGRRICPGVS
FSLQLMHLALARLLHSFEFASPMDAKIDMTEAPGFISHMVNPLEVIMTPRLDSKLYA*
>CyCYP82D1
MAFLIPHEYYSLFPTAISSTITIPFFTIVLFYCLISWIPKLLRQKHKLIKEPPQPSGSWP
VIGHLHLLAGPTLPHLTLGSIADKHGPIFKIRLGVRKAVVVSSWELAKECFTTHDRIFST
RPRSLASKLLSYDYAMFGLSPYGPYWRELRRISMQELLSNSRLEMLKHVWGSEINMCLKE
LYENWSLNAGCKGVLVDMKRWFGDLTLNMTVRMVVGKRLFFGAATYDQKIHEDEVRRFQK
GLRDIFRLMGMFVVSDSIPWLGWLDLGGYEKEMKRVAKEIDVLLQRWLDEHKEMKKINGG
GEKDFMGVLLEILDEDATLSADSEYDADTINKSTCLNIFLGGIDTTMVSLVWALALLLNN
PHVLKKAQDELDIHVGKERQVDESDIKNLIYLQAIVKETMRLYPAGPLSGPREASEDCTL
AGYHVQAGTRLIVNLGKIQRDPRVWSDPNEFKPERFLTSPHVDMEVKGQTFELIPFGSGR
RSCPGTSFALQVVHLTLAHLLQGFEFKTGSCEPVDMTEGAGLTNLKATPLEVMVTPRLSS
QLYAML*

>CyCYP82D2
MASLIPHEYYSLFPTAISTITIPFFAIVLFYCLISWIPKLLQQKHKLIKEPPQPAGSWPV
IGHLHLLAGPTLPHLTLGSMADKHGPIFKIRLGVRKAVVVSSWELAKECYTTHDRIFATK
PRSLASKLLGYDYAMFGISPYGPYWREVRRISMQELLSNSRLEMLKHVWGSEIKMCLKEL
YENWRLNAGCKGVLVDMKRWFGDLTLNMTVRMVVGKRLFFGAATYDQKIHEDEVRRFQKG
LRDFFRLMGMFVVSDFIPCLGWLDLGGYEKEMKGAAKEMDVLLOQRWLDEHKEMKKINEGG
EKDFMGVLLEILDEDATLSADSEYDADTINKSTCLMLILGGSDTTMVSLVWALALLLNNP
HVLKKAQDELDIHVGKERQVDESDIKNLTYLQAIVKETMRLNPAGQLSAPREASEDCTLA
GYHVQAGTRLIVNLGKIQRDPRVWSDPYEFKPERFLTSPHVDMDVKGQTFELIPFGSGRR
SCPGISFALQVVHLTLAHLLQGFEFETGSCEPVDMTEGAGLSNVKATPLEVMVTPRLPSQ
LYEP*



>CyCYP82N27
MVIQMMWSGGGNEKVLSGRVGGWRESLLFWWRSGSSTAALLALAFLYKLWSKPRTFKNGK
SALQAPVAAGAWPVLGHLHLFSGGELPHKMLAAMADKYGPAFTMKFGTHRTLVVSDTKIV
KECFTTNDTLFANRPSTTAFHLMTYDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIK
DVRASEVNLCFRTLYNRWRINKSETVETGGHQGPFLVDMKKWFEEVSNNVVIRVIVGKHN
FGSKIARGEGEALNYKKVMDEVQRLVAVSMLSDVAPLLGWFDHFQGHKSAMKRNAKEVDI
LLCSWMEEHRKKRTSDGNDGVEQDFIDVLLSIMEENKFSGHDSNTVIKATVMAMIMGGTD
TTAVSLTWIVSLLMNNRHVLRRAREELDTHVGKDRQVDDSDLKNLVYLNAIVKETMRLYP
IGALLERETKEDCEVGGFHVKAGTRLLVNVWKLQRDPNFWIDPTEFKPERFLTENANIDV
GGQHFELLPFGAGRRVCPAVSFALOQFMHLVLARLIHGYELDTPMNANVDMTESTEGHVNH
KASALDLLITPRLQSTLYDY*

>CyCYP82N28
MDSLLFQWFPASMAAALVALAFLYKLWGAPKITKNGKTGTKQAPMAAGAWPVLGHLHLFG
GGELPHKMLAGMAEKYGPAFTMKFGMHRTLVVSDTKIVRECFTTHDTLFANRPSTTAFHL
MTYDQESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRTSEVNVCFRELYNIWQTNK
NEQGGTVSDHPPPVLIDMKKWFEEVSNNVVIRVIVGKQNFGSKIVRGEEEAVKYKKIMDE
VLRLAAVSMLSDVAPLLGWLDLFQGNLSAMKRNAKEVDNMLNAWVEEHRRKRLAASSTNS
TKVEATDHVEQDFVDVMLSIMEENKLTSVHDNDTVIKATVLAMIMGGTDTTAVSLTWTVS
LLMNHRHVLKKAQEEIDQYVGKERQVEDSDLKNLVYLNAIVKETMRMYPLGTLLERETKE
DCEVGGFHVKGGTRLLYVNVWKLQRDPNVWIDPTEFKPERFLAENANIDVGGQHFELLPFG
AGRRVCPGVSFALQFMHLVLARLIHGFELETPMNADVDLTESPEGHVNHKASPLDLLLAP
RLNSKLYEF*

>CyCYP82N29
MESLLLLOWQPTSIAVLLVAIAIFLYTFTKSPPKTHKKLAPEATGGRPLMGHLHLFNSNE
LTHRILGSMADKYGPAFNIRFGSHKTLVVSSWEIVKECFTINDRLFSNRPGTLYIKLMFY
NEDSVGYAPYGPYWRDLRKLSTLKLLSNHRLESLKHLRISEMNACFKQLYEMCTKGGGST
ESVVAAAVIRMDNWFGDLSFNVVARIVAGKRSFASDSNDVGAMKYKTAMDEAFRLMGIFS
FSDVIPSLGWLDNLRGLVGGMKKAGKEIDAVVSGWVEEHREKRKRRRSSSGGGHGGELEE
EEDFIDITLSILETSSLLPGDDPDITIKSTCLDMILGGSDTTTVTLTWALSLLLNNPHAL
KRAREELDLHVGRDRQVEDSDINNLVYIQAIIKETMRLYPAGPLIERMTKEDCEVGGFHI
PAGTRLLVNLWKMQRDPNVWEDPLEFRPDRFLTDNAEIDLKGQHFELIPFGTGRRICPGV
SFALQLMHLALARLLHSFEVASPMDAKIDMTETAGLISHKVTPLEVLMTPRLDSKLYNYQ

*

>CyCYP82N30
MKMESLLLLQWEPTSIVVLLLAITIFLYTFTKSSPKTHKKLAPEATGGRPVMGHLHLFNS
NELKHQTLGSMADKYGPAFNVRFGSHKTLVVSTWEIVKECFTTSDRLFSNRPGTLYVKHM
FYDEDAIGYAPYGPYWRDMRKLSTLKLLSNNRLESLKHLMISEMNGCFKKLYEMCTKGGG
STESVGVIRMDNWFGELSFNVVARIVAGKKNFSSVSNDDGAMRYKTAMDEALRWMSFFSF
SDLIPSLGWLDNLRGIVGGMKKAGKEIDSVVSGWVEEHREKRKRRRSSSGVGHGGELEEE
EEDFIDITLSILETSSLPGDDPNMTMKVLCLDMILGGSDTTSVTLAWALCLLLNNPHVLK
KAREELDLHVGRDRQVEDSDINNFVYIQAIIKETMRMKPAGRLIERMTKEDCEVGGFHVS
AGTRLMVNVWKIQRDPNVWKDPLEFRPERFLTDNADIDLRGQHFELIPFGMGRRICPGVS
FSLQLMHLALARLLHSFEFASPMDAKIDMTEAPGFISHMVTPLEVIMTPRLDSKLYA*
>CyCYP82C8



MDIKFQTITVGGLICFIFLLCVHLWRKEKKSMPPELQGGWPIIGNLHQLGRDGGSNNTDQ
LLHRFFGSLADKLGPAFTIRIGMRRALVVSSWEITKECFTTNDRIFPTRPNSIGAKLMGY
DSAMFGLAPYGPYWREMRKLTTLELLSNRRLEMLKGIRDTEIKISVKELYEIWVENGGKN
PVLVEMKRWFGDLTFNVTVMMIAGKRYLGRNCDCDEDETRRAQKAFSEFMRLLGVFVISD
AIPFLRFFDIQGYEKEMKRNGEDIDLVLGKWVSEHRDRKKKRDLGEEEEEEQQKDFIDVM
LSILDDEDKFFGRDVDTVIKSTCISLILGGYETSLVTLTWALSLLLNNPHILRKAQAELD
IHVGKDRRVDESDVKNLVYIQAIVKETLRLYPAGPITPPROQAMEDCTVAGFHIPKGTQLM
VNLWKLQRDPRVWSDPSEFKPERFLNGNSHADIDVRGQHFELIPFSSGRRGCPGISFAMQ
VLHLTLARLLHGFDFSTPSDKPIDMTESLGLTCPKATPLEVLLAPRLPTMLYATE*
>CyCYP82D3
MLIKEPPQPSGSWPVIGHLHLLTGPTLPHLTLGTIADKHGPIFKIWLGVRKTVVVSSWEL
AKECYTTHDRIFASRPRSLATKLLSYDYAMFGLSPYGPYWRELRRISMQELLSNSRLEML
KHVWGSEINMCLKELYENWRLNAGCKGVLVDMKRWFGDLTLNMTVRMVVGKRLFFGAATY
DQKIHEDEVRRFQKGLRDFFRLMGMFVVSDFIPCLGWLDLGGYEKEMKRVSKEMDVLLQR
WLEEHKEMKKINEGGGEKDFMSVLLEILDEDATLSADSEYDADTIIKSTCLVLILGGGDT
TMVSLVWALALLLNNPHVLKKAQDELDIHVGKERQVDESDIKNLTYLQAIVKETMRLYPA
GPLSGPREASEDCTLAGYHVQAGTRLIVNLGKIQRDPRVWSDPNEFKPERFLTSPHVDMD
VKGQTFELIPFGSGRRSCPGTSFALQVVHLTLAHLLOQGFEFKTGSGEPVDMTEGAGLTNL
KATPLEVMLYKKLVKAVGPMWDPPTWTLPTLNRVDKCFRPTKLIDSDPNSRLKWGPP*
>CyCYP82N31
MADKYGPAFNIRFGSHKTLVVSSWEIIKECFTINDRLFSNRPGTLYIKLMFYNEDSVGYA
PYGPYWRDLRKLSTLKLLSNHRLESLKHLRISEMNACFKQLYEMCTKGGGSTESVVAAAV
IRMDNWFGDLSFNVVARIVAGKRSFASDSNDVGAMKYKTAMDEAFRLMGIFSFSDVIPSL
GWLDNLRGLVGGMKKAGKEIDAVVSGWVEEHREKRKRRRSSSGGGHGGELEEEEDFIDIT
LSILETSSLLPGDDPDITIKSTCLDMILGGSDTTTVTLTWALSLLLNNPHALKRAREELD
LHVGRDRQVEDSDINNLVYIQAIIKETMRLYPAGPLIERMTKEDCEVGGFHIPAGTRLLV
NLWKMQRDPNVWEDPLEFRPDRFLTDNAEIDLKGQHFELIPFGTGRRICPGVSFALQLMH
LALARLLHSFEVASPMDAKIDMTETAGLISHKVTPLEVLMTPRLDSKLYNYQ*
>CyCYP82N32
MESLLLLOWQPTSIVVLLLAITIFLYTFTKSSPKTHKKLAPEATGGRPVMGHLHLFNSNE
LKHQTLGSMADKYGPAFNVRFGSHKTLVVSTWEIVKECFTTNDRLFSNRPGTLYVKHMFY
DEDAIGYAPYGPYWRDMRKLSTLKLLSNNRLESLKHLMISEMNGCFKKLYEMCTKGGSTE
SVGVIRMDNWFGELSFNVVARIVAGKKNFSSVSNDDGAMRYKTAMDEALRMMSFFSFSDL
IPSLGWLDNLRGIVGGMKKAGKEIDSVVSGWVEEHREKRKRRRSSSGVGHGGELEEEEEE
DFIDITLSILETSSLPGDDPNMTMKVLCLDMILGGSDTTSVTLAWALCLLLNNPHVLKKA
REELDLHVGRDRQVEDSDINNFVYIQAIIKETMRMKPAGRLIERMTKEDCEVGGFHVSAG
TRLMVNVWKIQRDPNVWKDPLEFRPERFLTDNADIDLRGQHFELIPFGMGRRICPGVSFS
LQLMHLALSRLLHSFEFASPMDAKIDMTEAPGFISHMVTPLEVIMTPRLDSKLYA*
>CyCYP82C9
MDIEFQTITVGGLICFIFLLCVHLWRKEKKSMPPELOQGGWPIIGNLHQLGRDGGSNNTDQ
LLHRFFGSLADKLGPAFTIRIGMRRALVVSSWEITKECFTTNDRIFPTRPNSIGAKLMGY
DSAMFGLAPYGPYWREMRKLTTLELLSNRRLEMLKGIRDTEIKISVKELYEIWVENGGKN
PVLVEMKRWFGDLTFNVTVMMIAGKRYLGRNCDCDEDETRRAQKAFSEFMRLLGVFVISD
AIPFLRFFDIQGYEKEMKRNGEDIDLVLGKWVSEHRDRKKKRDLGEEEEQQKDFIDVMLS



ILDDEDKYFGRDVDTVIKSTCISLILGGYETSLVTLTWALSLLLNNPHILRKAQAELDIH
VGKDRRVDESDVKNLVYMQAIVKETLRLYPAGPITPPRQAMEDCTVAGFHIPKGTQLMVN
LWKLQRDPRVWSDPSEFKPERFLNGNSHADIDVRGQHFELIPFSSGRRGCPGISFAMQVL
HLTLARLLHGFDFSTPSDKPIDMTESLGLTCPKATPLEVLLAPRLPTMLYATE*

>CyCYP82N33
MTMESLLLLQWQPTSIVVLLLAITIFLYTFTKSSPKTHKKLAPEATGGRPVMGHLHLFNS
NELKHQTLGSMADKYGPAFNVRFGSNKTLVVSTWEIVKECFTTSDRLFSNRPGTLYVKHM
FYDEDAIGYAPYGPYWRDMRKLSTLKLLSNNRLESLKHLMISEMNGCFKKLYEMCTKGGG
STESVGVIRMDNWFGELSFNVVARIVAGKKNFSSVSNDDGAMRYKTAMDEALRWMSFFSF
SDLIPSLGWLDNLRGIVGGMKKAGKEIDSVVSGWVEEHREKRKRRRSSSGVGHGGELEEE
EEDFIDITLSILETSSLPGDDPNMTMKVLCLDMILGGSDTTSVTLAWALCLLLNNPHVLK
KAREELDLHVGRDRQVEDSDINNFVYIQAIIKETMRMKPAGRLIERMTKEDCEVGGFHVS
AGTRLMVNVWKIQRDPNVWKDPLEFRPERFLTDNAEIDLRGQHFELIPFGMGRRICPGVS
FSLQLMHLALARLLHSFEFASPMDAKIDMTEAPGFISHMVTPLEVIMTPRLDSKLYA*
>CyCYP82C10
MFGLAPYGPYWREMRKLTTLELLSNRRLEMLKGIRDTEIKISVKELYEIWVENGGKNPVL
VEMKRWFGDLTFNVTVMMIAGKRYLGRNCDCDEDETRRAQKAFSEFMRLLGVFVISDAIP
FLRFFDIQGYEKEMKRNGEDIDLVLGKWVSEHRDRKKKRDLGEEEEEEQQKDFIDVMLSI
LDDEDKFFGRDVDTVIKSTCISLILGGYETSLVTLTWALSLLLNNPHILRKAQAELDIHV
GKDRRVDESDVKNLVYMQAIVKETLRLYPAGPITPPROQAMEDCTVAGFHIPKGTQLMVNL
WKLQRDPRVWSDPSEFKPERFLNGNSHADIDVRGQHFELIPFSSGRRGCPGISFAMQVLH
LTLARLLHGFDFSTPSDKPIDMTESLGLTCPKATPLEVPRTTAPYNALCYRIASQNKIEQ

GG*

>CyCYP82D4
MASLIPHEYYSLFPTAISTITIPFFAIVLFYCLISWIPKLLQQKHKLIKEPPQPAGSWPV
IGHLHLLAGPTLPHLTLGSMADKHGPIFKIRLGVRKAVVVSSWELAKECFTTHDRIFATK
PRSLASKLLGYDYAMFGISPYGPYWREVRRISMQELLSNSRLEMLKHVWGSEIKMCLKEL
YENWRLNAGCKGVLVDMKRWFGDLTLNMTVRMVVGKRLFFGAATYDQKIHEDEVRRFQKG
LRDFFRLMGMFVVSDFIPCLGWLDLGGYEKEMKGAAKEMDVLLORWLDEHKEMKKINEGG
EKDFMGVLLEILDEDATLSADSEYDADTINKSTCLMLILGGSDTTMVSLVWALALLLNNP
HVLKKAQDELDIHVGKERQVDESDIKNLTYLQAIVKETMRLNPAGQLSAPREASEDCTLA
GYHVQAGTRLIANLGKIQRDPRVWSDPNEFKPERFLTSPHVDMDVKGQTFELIPFGSGRR
SCPGISFALQVVHLTLAHLLQGFEFETGSGEPVDMTEGAGLSNVKATPLEVMVTPRLPSQ
LYEL*

>CyCYP82N34
MDFSLIQWYTASTAALLALAFLYKLWSKPRTFKNGKSALQAPVAAGAWPVLGHLHLFSGG
ELPHKMLAAMADKYGPAFTMKFGTHRTLVVSDTKIVKECFTTNDTLFANRPSTTAFHLMT
YDNESVAFTPYGPFWRELRKISTLKLLSNHRLQAIKDVRASEVNLCFRTLYNRWRINKSE
TVETGGHQGPFLVDMKKWFEEVSNNVVIRVIVGKHNFGSKIARGEGEALNYKKVMDEVQR
LVAVSMLSDVAPLLGWFDHFQGHKSAMKRNAKEVDILLCSWMEEHRKKRTSDGNDGVEQD
FIDVLLSIMEENKFSGHDSNTVIKATVMAMIMGGTDTTAVSLTWIVSLLMNNRHVLRRAR
EELDTHVGKDRQVDDSDLKNLVYLNAIVKETMRLYPIGALLERETKEDCEVGGFHVKAGT
RLLVNVWKLQRDPNFWIDPTEFKPERFLTENANIDVGGQHFELLPFGAGRRVCPAVSFAL
QFMHLVLARLIHGYELDTPMNANVDMTESTEGHGNYEDEDKKDHSNNLINS*



>CyCYP82N35
MGYHASMAAALVALAFLYKLWGAPKITKNGKTGTKQAPMAAGAWPVLGHLHLFGGGELPH
KMLAGMAEKYGPAFTMKFGMHRTLVVSDTKIVRECFTTHDTLFANRPSTTAFHLMTYDQE
SVAFTPYGPFWRELRKISTLKLLSNHRLQAIKGVRTSEVNVCFRELYNIWQTNKKEQGVT
VSDHPPPVLIDMKKWFEEVSNNVMIRVIVGKQNFGSKIVRGEEEAVKYKKIMDEVLRLAA
VSMLSDVAPLLGWLDLFQGNLSAMKRNAKEVDNMLNAWVEEHRIKRLAASSTNSTEVEAT
DHVEHDFVDVMLSIMEENKLTSVHDNDTVIKANVLAMIMGGNDTTAVSLTWTVSLLMNHR
HVLKKAQEEIDQHVGKERQVEDSDLKNLVYLNAIVKETMRMYPLGTLLERETKEDCEVGG
FHVKGGTRLLVNVWKLQRDPNVWIDPTEFKPERFLAENANIDVGGQHFELLPFGAGRRVC
PGVSFALQFMHLVLARLIHGFELETPMNADVDLTESPEGHVNHKASPLDLLLAPRLNSKL
YEF*

>EcCYP82AT1
MAGSLFDQLYFSTNPTIAIISSILAAALLLYFPLFLWRSKRSSITSSSDKELREPPEPA
ASWPILGHLPHLLAGSKQLPHIFLGAMADKYGPAFVIRVGVHKALIVSSWEVVKECFTTN
DGAWASRVKLIALEHMGFNHSLFGFAPYGPYWREMRKVVNQELLSNNRLDMLQHVWDSEI
NSSIKKLYQIWRNGGGTTSQPALLEMKQWFADLTLNIMVKLVAGKPGYFHEDRYTSKSPT
TNIGDKVAEGARKYHQQFRDYFGLVGQFILGDALPFLRWLDLGGYEKKMIYIKRELGALM
DEWLEGHKQKRLVPGGDHEEEKAGRESEDFLDVMMSVLEKKTMLLDYFDSDTINKSTCLG
IAGGSDTPMVILVWALTLLLNNPVTLKKAYDELDIHVGRERQVKEADMENLVYLQAIVK
ETMRLYSGPLTGLRVSTKDCVVSGYHIPAGTGLIVNLHKIHRDPRVWSDPLEFKPERFLT
NHKDIDMKGNNFELLPFGAGRRMCPAASFAIRMVQLALVRTIHGFDFKLPNDVPTDTSES
AGLTNLKATPLEVIIAPRLSLELY!I

>EcCYP82AT2
MESEFSQHHLSKTSIVVLISSFLIASALLLFFKLFSWRSKRSSKSSNRDNLKQPPEPAGA
WPIVGHLPHLMAGGRDLPHVTLAAMADKYGPAFIVRMGTYKALIVSSWEIEKECYTTNDR
AFASRPRLIALEHLGYNHSLFGFAPYGPYWREMRKIITQELLSNSRLDLFKHVWDSEINS
SIKKLYEIWEKSSSSGDGGGAQPVLVEMKHWFADLTLNIIVKLVAGKPGLYRVDKYTSST
ISNIAIEDKVAEAARRYHKQFRDFFRLVGQFILGDALPFLRWLDLGGYEKEMKRTRKELG
VLMDEWLEAHKIKRLTPMENEGDKGREHKDFMDVMLSVLDNNNTELSKYFDADTINKSTC
LGMIAGGSDTPMVILVWALTLLVNNPHLLKKAQDELDIHVGRERQVQESDIKNLLYLQAV
VKETLRLYSGPITGLREADEDCVVAGYHIPAGTRLIVNTWKIHRDPRVWSDPMEFQPERF
LTTHKDMDVKGKNFELLPFATGRRSCPAMSLALQIVHLSLVRTIHAFDFKLPTANWYALG
YDRQFRTN

>EcCYP82AT3
MDFEFPLHYSKPPITTMVLISSFLLASALFIFFFKVFTWRSKRSSAVSSKNPPEPAGAWP
IVGHLPLLMAGGKDLPHVTLAAMADKYGPAFIIRMGTYKALIVSSWEVEKECYTTNDRVF
ASRPRLIALEHLGYNHSLFGFAPYGPYWREMRKIVNQELLSNSRLDLFKHVWDSEINSSI
KKLYEIWEKTSVGGAEPVLVEMKHWYADLTLNIIVKLVAGKPGLYQVDKYTTSTTISNMK
IEDKVAEAARRYHKQFRDYFRLVGQFVVGDAVPFLRWLDLGGYEKEMKTTRRDLGVLMDE
WLEGHKRKSLADDDSNKGREHKDFMDVMLSVLDNNNKVLSQYFDADTINKSTCVGMIAGG
SDTPMVILVWAITLLVNNPHFLKKAQDELDIHVGRERQVQESDIKNLLYLQAVVKETLRL
YSGPITGLREADEDCVVAGYHIPAGTRLIVNTWKIHRDPRVWSDPLEFQPERFLTTHKDM
DVKGKNFELLPFATGRRSCPAMSLALQIVHLSLVRTIHAFELKLPTDIPMDMTDSAGLTN
LKATPLEVLLTPRLPPHLYN



>EcCYP82AU1
MNFYQDVLSSQFSATNMYVTLFALGLYYTLAGKRPSKSSSTFEMIKKTNEAPPEPAGSWP
VIGHLHLLRGPYPVHIILGDMADKHGPVFTINIGVHKTLIVSDWEVANEIFTTHDKVFSS
RTPQTAAGKYIGYNDAMLRFASDAPYWTEIRKIMKQDLLSNNRVELLKHAWAFEINSSIR
EVYKVNQGQPAVLVEMKQWLSDLTLNMSAKMIAGKRCFGVGSVACPKAQKGLREFVRLMG
QIVVSDGVPLLGLLGLDGPVVKDMKTTGKELDRILGEWLEEHKEKKRVSSDVNDWMDVML
NVLQODDNKLSQYYDVDTITKATCMALMQGVSVWTMFTLVWAMALLANNPGVLKKAHDELD
NHVGRERNVEESDIKNLVYLQAIIKETTRLYPVSMRQLESNEDSTVANYYVPAGSRLIVN
TWKIHRDPKVWPEPAEFKPERFLTTHAHIEFKPQNFQLIPFGSGRRSCPGNSLGLEMLHL
TIARLVHGFDIKTPSGAPVDMTVSPGVDNMVKATPLEVKLIPRLASDAFYVSA
>EcCYP82AV1
MOQAIPEPKGALPIIGHLHLLGSSKVIARTLGAMADECGPVFMIRLGTRRALVVSNSKVAK
ECLSKNDSVLATRPSLIAGEHLGYNYTAISFSSNGPTLRSMRKIAKTELLSTKRIQILKP
FIDSEIDMCIRDLYEMWVTKNIGEKKPISODMGMPILVEMKEWFENLTLNLIVRVLAGKK
HFASLLGNENEEDSKICKKAIAEFLFLMGVFVVGDAFPCLRWVDWGGHEGAMKRIMKELD
SSILDKWVEEHLLKRSSASSPQSFSTRKSENNSDGGETDFIDAMISIMEENDAAQSAGLK
SLDVATAVKSICISLLPAGSDGAAITLIWTLSLLLNHSHVIKKAQEELDKQVGKDRRVND
SDIKNLVYLQAIVKESMRLYPVAPISLPHEAMEDTNIAGFDVPKGTIVLTNLWKIHRDSS
IWGIDALEFKPERFLNYCNKSQEDMELKGDLLLFSLGRRMCPGRAFALHILHVTLARLLH
EFKLSTPSDLPVDMSEGFGLTLPKTTPLDVLLLPRLPSTMYVQYYNLNY

>EcCYP82B2
MDVPIFLHLQGHGLLALVSFLFYLIKLSLRSYKANQVRRLPEATGAWPIVGHLPQLVGS
RPLFRVLGDMADKFGPIFMVRFGVYPTVVVSSWEMAKECFTSNDKFLASRPSSAAGTYMA
YDYAMFGLAFYDPYWREIRKISTLQLLSPRRLELLKDIPHTEIDIFIKGLYRIWEETQPR
KDSVKLEMRQLFGYLTLNIVLNLVVGKRVCKYGDSTDEDGEENEGQKLYKLINEFFKLSG
ISTASDTLPFLSWFDLDGQKKNMKKVAKEIDEVAEKWLQDKKLSLLLSRSSKLNSGEGDG
NDFMDVLISVLPDDDEEGPLFIKHSRDTVIKATTLNMILAASDSTSVSLTWALSLLLNDK
RVLNKAQDELDTKVGRDRRVEVKDIGNLVYLQAIVKETFRMYPAGPLSVPHEATEDCNIG
GYQVKAGTRVLTNVWKLHRDPRVWSNPSEFRPERFLDGEGEGSKMDFRGQHFEYIPFGSG
RRMCPGINFAMQILHMTLARFLQAYDLSSPSSSSVDMTEDSGLIMPRANPLEVLLSPRLP
LPLYDY

>EcCYP82B3
MDMPISLQLQSIVGLLAFISFFFYLIKPLLRSYKATQVRCPPEATGSWPIVGHLPQLVGS
QPPFRVLGDMADKFGPIFMVRLGVCPTLVVSSWEMAKECFTSNDKFLASRPSSAAGTHMT
YDHAMFAIAFYDPYWREIRKISTSQLLSPRPFELLKHIPHSEINIFIKGLYQTWEKVHLR
NDSVKVEMEQLFGYLTLNITLNLVVGKRVCNYGDSSHDDGEENEGRRLYKVISEFFKLCG
VSTISDALPFLSWFDLDGQQKNMKKVAKEINLVAEKWLQDKKTSSLLSRSSKHNNGEGNG
NDFMDVLISVLPDDDAEGPLFTKHSRDTVIKATALNMIVAATDTTSVSLTWALSLLLNDK
RVLKKAQDELDTKVGRDRGIEDKDIKNLVYLQAIIKETLRMYPAAPLLIPHEAIEDCNIG
GYQVKAGTRVLMNVWKLHRDPRVWSNPSEFRPERFLDNEGEGSKMDFRGQHFEYMPFGSG
RRMCPGISYAIQILHMTLARLLOQAFDLSSPSSSLVDMTEEGSGLTMPRATPLEVLLSPRL
PHSLYDYVETSAKK

>EcCYP82B4
MATEVRCPPEATGSWPIVGHLPQLVGSQPPFRVLGDMADKFGPIFMIRQGVYPTLVVSSW



EMEKECFTTNDKFLASRSSSAAGNHMTYDYAFLAFAFYGPYWREIRKISTLQLLSPRRLE
LLKHIPHTEIDIFIKGLYRIWEDTQPRNGPVKLEMGQIFGYLTLNIVLNLVVGKRVCNYG
DSNHDDAEEAEGQKLYKTVTDFFKLSGVSAASDALPFLSWFDLDGQKKNMKKVAKEMDIV
AEKWLQDKKSSSLLSRSSKRSNGEGEGNDFMDVLISILPDDNEKGPLFIKHSRDAVIKAT
ALSMILGASDTTSLSLTWALSLLLNEKRVLKKAQDELDTKVGRDRRVEDKDIKNLVYLQA
IVKETLRMYPAVPVAPRETIKDCNIGGYKVKEGTRVLMNIWKLHRDPRVWSNPSEFRPER
FLDREGEGSKMDFRGQHFEYLPFGSGRRMCPGINFASQILHMTLARLLQGFDLSSPSSSP
VDMTEGSGLTLPRATPLEVLISPRLPLPLYDY

>EcCYP82B5
MEKPILFQLOAGILGLLALICFLYYVIKVSLSTRNCNQLVRHPPEAAGSWPIVGHLPQLV
GSGKPLFRVLGDMVDKFGPIFMVRFGVHPTLVVSSWEMAKECFTSNDKFLASRPPSAASI
YMAYDHAMLGFSSYGPYWREIRKISTLYLLSHRRLELLKHVPHIEIHNFIKGLYGIWKDH
QKQQQQPTARDDQDSVMLEMSQLFGYLTLNIVLSLVVGKRVCNYHADSHLDDGEEAGQGQ
KLHQTITDFFKLSGVSVASDALPFLGLFDLDGQKKIMKRVAKEMDFVAERWLQDKKSSLL
LSSKSNNKONEAGEGDVDDFMDVLMSTLPDDDDSLFTKYSRDTVIKANSLSMVVAGSDTT
SVSLTWALSLLLNDKQVLRKAQDELDNKVGRGRHVEEKDIDNLVYLQAIVKETLRMYPAG
PLSVPHEAIEDCSVGGYHIKTGTRVLANIWKLQRDPRVWSNPSEFRPERFLDNESNGTKL
DFRGQHFEYIPFGSGRRMCPGVNLATPILHMTLARLLQSFDLTTPSSSPVDMTEGSGLTM
PKVTPLEVLLTPRLPLPLYNY

>EcCYP82D170
MNFSSLNYHHPFSIPYTIVIATLFASILLYFLHLFWSTTKSKTWVPEAAGGWPIIGHLLV
LARSNNLPHITFGSMADKYGPAFTIRIGLHRSLVVSSSEVLKDIFITNDITFSSRPKVIA
MKYMGYNYANFGFAPYGPYWQKVHKIVNHELLSKSRLESLQHVWVSEIQTSIKQLYKLWV
KGTKEEEVKPVLIELKKWVSDLMLNISVRIIVGKRFEFGSNTSGCDEAVKFQKALRELFR
LMGMFVLSDAMPFLGWLDLGGYEKEMKKTARELDCLLEGWLEEHKRKRYGEIKHEKDDEI
TDFMGVLISILGDGKLHGFDVDVIIKSTCLTLLLGGSDTTMVSLVWTIASLVNHPHVLKK
MKDELDVHIGRDRRVDESDIKNLVYLOQAVVKETMRLYPPGPLAGPRESTKDCIVAGYHIP
VGTRLIVNTWKIQRDPMVWSDPLEYKPERFLEDQHGNMDVAGQNFEFVPFGSGRRSCPGS
SFALQVVHLTLAYLIHGFELKTSCGAPTDMTESPGLTNVKATPLEVLLIPRLASKLYL
>EcCYP82D171
MASNLSTNLILSSIFTAFLLYFLLKMRPFRSSKNKSRKQAPKPTGSWPVIGHLLQLQGPN
LPHINLAALADKYGPVFNFQIGLRPAIVVSSWEIAKECLGTNDRVFVSRPPLVAMKHMGY
GHALSGFSPYGPYWRELRKLVNQELLSSTRIELIKHVWDTEINTFINDLYEVWVMKSNEG
GGDVVVEMKQCLYDFTLNLTLKILTGKRYFGGGSGGGGEELREEAGRCQKAVRNFLRLVG
TFTAQDVIPFLEGWLDLGGHEKEMKITGKELDSLLOKWLEEHKVRKSTVGEEGQEKGYDD
EQDFMGVMLTKLRDHEKLLRYYDADTINKATCLTVILGGSDTTMMTLVWALALLVNHPHV
MKKLQDELDTHVSKERQVEESDIKNLAYLQSVMKETMRRYPGTPLYVRESIEDCTIAGYD
VPTGTRLVVNAWKIQHDPQVWSNPFEFNPERFLTTHKDIDVRGQNFELIPFGAGRRMCPG
ASLGLQVVHLTLARLVHGFEFKTPDGEPMDMTESIGLTNLKATPLEIMLTPRLSSKLYVC
>EcCYP82D172
MDSELFKFSSTFTILITSFFALLLLHFLLSWRSSSKTKSNISLSRKQAPEAAGSWPFLGH
LHVLASGPDLPHINLAVLADKYGPAFTIRIGQNPALVVSSWEIAKECFTTNDKLFASHPK
QKAMQHLGYDYAMFGFSPYGPYWRELRKIMNQEVLSHTRLESLQHIWDSEIKTSLRELYE
SLISKNNEKSSSNGEVVVDMKKWFADLVLNITVKMVVGKRLFGSDNNHDYNQVAITKLKG



LFKLLGTFVLGDAIPSLGFLDFGGHEKEMKSTAKELDSLMEEWLQEHKRKRLLSGEMKKG
EEQDFMDVMLTILDGDTKLTEFYDADTINKATCLGLITGAGDTTAAIGVWVLSLLVNNQD
KLKKVHDELDIHVGRDRQVEESDMKNLTYIQAVLKEAFRLHGAVPLSGFRVAAEDCTLGG
YHVPAGTRLIINAWKIHNDPRIWTDPSEFKPERFLTTHKDIDVRGHNPQLIPFGMGRRGC
PGVPMALQVLHLALARTIHGFEFKTLSGRPTDMTGTAGLTNMKATPLEVLLTPRLPPKFY

Vv

>EcCYP82N1
MDSLILTNWFPISIASVLTLVFLYKVLLSSRTLKDKKIKTSPMANGAWPILGHLHLFGSG
ELPHKMLATMADKYGSAFRMKFGRHTTLVVSDTRIVKECFTTNDTLFSNRPSTKAFQLMT
YDNESVAFTPYGPYWRELRKISTLKLLSNHRLQAIKDVRASEVNVCFKSLYDQCKNPSGA
PILIDMKKWFEEVSNNVVMRVIVGRONFGSKIVOQGEEEAMQYKKVMDELLRLASLSMFSD
FAPLLSFLDIFQGNLSAMKRNAKKVDAILENWLEEHRKKKNSVAESEQDFMDVMLSIANE
SKLSGHDADTVIKATCLAMIMGGTDTTAVSLTWIISLLMNNRHALKKAREELDALVGKDR
QVEDSDLKNLVYMNAIVKETMRMYPLGTLLERDTKEDCEIGGFHVKGGTRLLVNVWKLQR
DPNVWVDPTEFRPERFLTENADIDVGGQHFELLPFGAGRRVCPGVSFALQFMHLVLARLI
HGYDLNTLNEENVDLTESPEGHVNHKASPLDLILTPRLHSSLYDY

>EcCYP82N2v2
MDSFMLAYWVPISVASIIAFVFLYNLFSSRTLQNKKIRTAPMAMGAWPILGHLHLFGSGE
LPHKMLAAMADKYGSAFRMKFGKHTTLVVSDTRIVKECFTTNDTLFSNRPSTKAFQIMTY
DNESVAFTPYGPYWREIRKISTLKLLSNHRLQAIKDVRASEVNVCFKTLYDQCKNPSGSA
PILIDMKKWFEEVSNNVVMRVIVGRONFGSKIVOQGEEEAIHYKKVMDELLRLASLSMFSD
FAPLLGFVDIFQGNLSAMKRNAKKVDAILENWLEEHRKKKNSVAESQQDFMDVMLSIVEE
SKLSGHDADAVIKATCLAMIMGGTDTTAVSLTWIISLLMNNRHALKKAREELDALVGKDR
QVEDSDLKNLVYMNAIVKETMRMYPLGTLLERETKEDCEIDGFHVKGGTRLLVNVWKLQR
DPNVWVDPTEFRPERFLTENADIDVGGQHFELLPFGAGRRVCPGVSFALQFMHLVLARLI
HGYDLNTLNEENVDLTESPEGHVNHKASPLDLILTPRLHYKLYE

>EcCYP82N2v3
MDSFMLAYWVPFSIASIIAFVFLYNLFSSRSTLKNKKIRTAPMATGAWPVLGHLHLFGSG
ELPHKMLAAMADKYGSAFRMKFGKHTTLVVSDTRIVKECFTTNDTLFSNRPSTKAFQLMT
YDNESVAFTPYGPFWREIRKISTLKLLSNHRLQAIKDVRASEVNVCFKSLYDQCKNPSGS
APILIDMKKWFEEVSNNVVMRVIVGRQNFGSKIVQGEEEAIHYKKVMDELLRLASLSMFS
DFAPLLGFLDIFQGNLSAMKQNAKKVDAILENWLEEHRKKKNSVAESEQDFMDVMLSIAN
ESKLSGHDADTVIKATCLAMIMGGTDTTAVSLTWIISLLMNNRHALKKAREELDAIVGKD
RQVEDSDLKNLVYMNAIVKETMRMYPLGTLLERDTKEDCEIGGFHVKGGTRLLYNVWKLQ
RDPNVWVDPTEFRPERFLSENADIDVGGQHFELLPFGAGRRVCPGVSFALQFMHLVLARL
IHGYDLNTLNEENVDLTESPEGHVNHKASPLDLILTPRLHYKLYE

>EcCYP82N2v4
MDSFMLAYWVPFSIASIIAFVFLYNLFSSRSTLKNKKVRTAPMATGAWPVLGHLHLFGSG
ELPHKMLAAMADKYGSAFRMKFGKHTTLVVSDTRIVKECFTTNDTLFSNRPSTKAFQLMT
YDNESVAFTPYGPFWREIRKISTLKLLSNHRLQAIKDVRASEVNVCFKTLHDQCKNPSGS
APILIDMKKWFEEVSNNVVMRVIVGRQNFGSKIVQGEEEAIHYKKVMDELLRLASLSMFS
DFAPLLGFLDIFQGNLSAMKQNAKKVDAILENWLEEHRKKKNSVAESEQDFMDVMLSIAN
ESKLSGHDADTVIKATCLAMIMGGTDTTAVSLTWIISLLMNNRHALKKAREELDAIVGKD
RQVEDSDLKNLVYMNAIVKETMRMYPLGTLLERDTKEDCEIGGFHVKGGTRLLYNVWKLQ



RDPNVWVDPTEFRPERFLSENADIDVGGQHFELLPFGAGRRVCPGVSFALQFMHLVLARL
IHGYDLNTLNEENVDLTESPEGHVNHKASPLDLILTPRLHYKLYE

>EcCYP82N5
MEQFQPFSIFAFLLASFIFLYKLCNFGKRNTKNGKPTAPEASGGRLIMGHLHLFNGTELT
HRTLGSMADTYGPAFNIRFGSHKTLVVSSWKIIKECFTTNDRFFSNRPGSLAIKLMFYDA
DSVGYAPYGSYWRELRKISTLKLLSNHRLETLKHLRTSEVDSCFNQLMNSWAENKNRGDS
DFAPVRMDDWEFGDLTFNVVARIVAGKKNFAGGAARGDAGAQRYKSAMDEAFRLMTIFAYS
DVIPSLGWLDKLRGLYGDMKRCGSEIDSVVESWVDEHRLKRRVSKKGGELDLEQDFIDVC
LDIMEHSSLPGDDPEIVIKSTCLDMILGGSDTTTVTLTWALSLLLNHPQVLKRAKEELDS
QVGKERQVEDSDIPNLPLIQAIKETMRLYPAGPLIERRTMEDCEVAGFHVPAGTRLLVN
LWKMQRDKEVWSEEPLEFRPERFLTSNTEVDLKGQHYELIPFGAGRRICPGVSFAVQLMH
LVLARLLHGFEMTTPMGEKVDMTESAGLISHKITPLEVLIKPLRV

>EcCYP82N6
MLKTLSDKYGPAFIIKLGQRKSLVVSDPRVVKECFTTNDTLFSNRPSTKAFDLMTYSPLS
LAFTPYSPYWRELRKISTLKLLSNRHLQTIKKLRLDEVNVCFRRIYDLWKNETSKASVSN
FGENRVRVLVDMKKWFEEVSNNVAMRVIVGKHNFGTRIANGEDEEAIEYKTIMDKLLRLA
SFNLLSDMVPSLGWIDFFQGNIRLMKQNGKKLDILLORWLDERRINKSSVAEEDQDFVDV
LLSVVEENKFSNYDSDTVIKATCLAMIMGATDTTAVTLTWITSLLMNNRHVLRKAQEELD
THVGKDRQVEDSDLKDLVYLNAIVKETMRLYPLGALLERETKNDCQVGRFHIERGTRLLV
NVWMVQRDPSVWVDPNEFKPERFLNEKFDIDVGGQHFELIPFGVGRRVCPAVSFALQFLH
LVLARLIHGYDLSTLNDAVVDLTESTQGHTNHKATPLDLLLSPRLDANLYGY

>EcCYP82N7
MDTASSISLLLPWAVVVPSIATLLALLLFLSITSPKTPKRKTSSKPPPIVLPGAWPILGH
LHLFKEGELPHHMLKNLADKYGPAFVIKFGQHRSLVVSNTKIVKECFTTNDTLFSNRPST
TAFDLMTYAHDSVAFTPYSPYWRELRKISTLKLLSNNRLKAIKKLRGEEVDVCFRGLYGL
WKNKTKNGAPVLVDMKKWFEEVANNVVIRVIVGKLSFGTKIVDGEEEAVEYKTVMDELLR
LASLSLLSDMAPILGWLDFFQGNVRKMKQNGKRLDVLLEKWLGEHREKKNLVGEDEQDFM
DVMLSTVEESKLSGHEADAVIKATCLAMIMGGTDTTAVALTWIISLLMNNRHALEKAREE
LETHVGKDRQVEDTDLONLVYLSAIVKETMRLYPLGTLLERETKEDCEIGGFHIQGGTRL
LVNIWMVQRDPAVWNDPSTFKPERFLTDKSEIDVGGQHFELIPFGAGRRVCPAVSFALQF
LHLVLARLIHGYDLGTSNNVEVDLTESPEGHVNHKASPLELLLTPRLNPELY

>EcCYP82P1v1
MGLSFDLSSHNFLQFSNPTILIGLFGLLVYLLLVNLRKRISRKNEAPEVEGGWPIIGHLH
HFMGGKNKLLHVAFGAWADKYGPVYTLRMGLNKVLVVNSAEVAKECSTTNDMLFMARPYR
VASEIMGYGYAMFPIAPYGPFYLKMRKMVTQELLSNSRVDSLKHVWGSEIKNAIQELHKK
VLSTKGGGPISMDMKGWVSNLTFRTAMKVICGGVGVDGGGGGGGATSPATSIGEHNYDEV
GSFQKALKEFFVLLGEIRISDVIPFLGWLDMRTGYVEKMKDNGKFLDNLMEEMLEEHKRK
RRSLTEEEEKDGGYVEQDFMDVMISKLNDPKLLSYYDADTINKSTCLTLILSGSETTMVS
IVWALALLVSHPHVLKKAQDELDTLVGRERQVDESDIKDLVYLQAVVKEALRLFPPAPLS
TPRVATEDCVVSGYHVPAGTQLFVNTWKIQRNPEVWPEPSEFRPERFFTTHKDFDVRGLH
YDLHPFGSGRRACPGAGFALQVVHLTLASLLHGFEIKNPSDEPIDMTESPGVTNLKATPL
KVLLTPRLFSKEVY

>EcCYP82P1v2
MGLSFDLSSCNNFLQFSKPTILIGLFGLLVYLLLANLRKRISRKNEAPEVEGGWPIIGHL



HHFMGGKNKLLHVAFGAWADKYGPVYTLRMGLNKVLVVNSAEVAKECSTTNDMLFMARPY
RVASEIMGYGYAMFPIAPYGPFYLKMRKMVTQELLSNSRVDSLKHVWGSEIKNAIQELHN
KVSSTKGGGPISMDMKGWYVSNLTFRTAMKVICGGVGVDGGGGGGGGGGATSPATSIGEHN
YDEVGSFQKALKEFFVLLGEIRISDVIPFLGWLDMRTGYVEKMKDNGNFLDNLMEEMLEE
HKRKRRSLSEEEEKDGCYVEQDFMDVMISKLNDPKLLSYYDSDTINKSTCLTLILSGSET
TMVSIVWALALLVSHPDVLKKAQDELDTHVGRERQVDESDIKDLVYLQAVVKEALRLFPP
APLSTPRVATEDCVVSGYHVPAGTQLFVNTWKIQRNPEVWPEPSEFRPERFFTTHKDFDV
RGLHYDLHPFGSGRRACPGAGFALQVVHLTLASLLHGFEIKNPSDEPIDMTESPGVTNLK
ATPLKVLLTPRLFSKEGY

>EcCYP82P2
MVVLRANGTTLAPTNTIVPILADGFTFHETNNLFARTILGDYKTSFQEMSFSSMFSKPTM
VIGLFGLLIYYVLLNLRRRILPSSSNTRTAKYGKNEPPEVAGGWPIIGHLHHFMGGKNKL
VHEIFGAMADKYGPAFTIRMGLTKVLVVSGAEVAKECLTTNDMTFISRPPRIAIDLMGYG
SAMFAIAPYGPYYVQMRKIVTHEILSNSRVESLKHVWGSEINKAIQELYRKVVLVGGGGP
VSLEMKRWEFSDLTLRTTVKVICGKQYFGGGSASETITSNGDIASEDDEAGRFQKGLRDFF
ALLGEFRVSDVIPFLGWLDLPTGYKEKMEKNRIFLDSLMEEWLEEHKRKRRSLSEAEKKD
GVIEQDFMDVMMSKLNDPKLLTYFDADTINKSTCLTLILGGSDTTMVSLVWALALLMKHP
HELKKAQDELDIHVGRERQVEETDIKDLVYLQAIIKETLRLYPPGPLSAPRVSTKDCTVA
GYHIPAGTHLFVNTWKIQRNPEVWTEPSKFRPERFLTTHKDFDVKGQHYELLPFGSGRRA
CPGASFALQVLRLTLARLLHGFEFKTPNDTPIDMTETPGITNVKATSLEVLVTPRLLSEE
LYVYKEK

>CsCYP82D98
MPRSFIQGHHYATLSLFSFHFFSTSGEGGYHSDPINVDCIALSHSSVLVRLSIHEIEMEH
PEIPSIGVISSYLYSFGAGFFLLVLSFLFVLKKATARKRKEPPEVAGGWPIIGHLRLLKS
DSQLPHQTLGALADKYGPIFRIRVGAQPTLIISSSELAKECHTTLDSIVSSHPKSVAGKL
LGYNYAAFGTRPYDSFYRRMRKIVASEVLSNRRLELQRDVRVSEVKKALKEVFNQWTKRE
EGSNHILVDVEELIGNINLKVVLMMVSGKRFLGGSGEVEEMKRYRKVMRDFLDLLGKFVV
GDSIPFLRWLDVGGYEKAMKITSKELDSLLEEWLEDHRRKRNSGAIDGEHGDLMDVLLSN
LEGMDLGGYDANTVNKATCTSHTGGTDTVTISLAWAVSLLLNNREVLRRAQEELDIHVG
NKRLVDELDISKLVYLQAVVNETLRLYPPGPLSGVRVFSEDCIVGGYNIAGGTHLITNLW
KIHTNPEVWAEPLEFKPERFLNRNKQLDVKGQRFEFLPFGCGRRSCPGMNLGIQMTQLML
ASLIHSFELNTRSDEPVDMAASFGIAMYRTNPLEVLVKPRLLASAYV

>CsCYP82D99
MADHIISPYGINISIVGLLFLFPILIFSYYIILILKNKATTLPHKLRSQPPEVAGGWPII
GHLLLLRTHSMLPHETFGALADKYGPIFLIRLGVHPTLVINNWEIAKECYTTLDSIVSSR
PKTSIQKELSYNFAGFGFRPKYDAFYRNMRKMAVSEVLSNSRLEIQRDMRVYEVNRGVKE
IYNSWTEYRNEDLIAVDLDEWIGNINLNVILRMVCGKRMAEGSEMERCRKAMRGFFELAG
QVTVGDAIPFLKFLDLGGYLKTTKEVFKELDCIMEEWLEEHRQKKRDAGASAGAAEKGLM
GVMPLLLKGMELDGYDADTVVKATCLTLISGGTDTMTVTITWAISLLLNNQDALRRVQEE
LDIHVGNKRLVNESDINKLVYLQAVIKETLRLYPAGPLSGAREVTEDCTIGGYNVASGTH
LITNIWKIQRDPRVWTEPSKFKPERFLSSHNYDYMDVKGQHFELSPFGYGRRVCPGLGIS
LMMTPLVLASLIHSFDVTTYDDEPVDMAANLGLTMRRVKPLHVLVKPRLLATAYA
>CsCYP82AG1
MVEFQFPFFNPKSITMLVFLFFISCYYLWQKWQQYKSTEPKQAPAPPGAWPIIGHLHMLH



NVKLPHHALGAMADKYGPLFRLQLGSRSALVVSSWEMAKESMCVNDAAAASRPGVSGTKH
FSYDFAAFGLAPYSPYWREIRKVTHMELLSNPRVDQFKNTMFGEVKTSLRELHETWAAQK
DGSGQVEVEMKRWFGDVIVNMLLKINGKRCVGPNAEGGEKQAKDFQLAIRDSFHLMGQG
LLRDYIPLIGRLGFNGQVKVMENIATRFDMVLREWLDEHKLNRTSSCCGRKDGDFMDALV
SLYDGKEIEGYYDGDTIIKATTLNMVAGGTESTTVTLTWAMSLLINNPHVLERAQQELDT
VVGRDRQLKESDIPNLVYLKSIIKETMRMYPAGPLLGPREFYKDCIVAGYFVPKGTQLIP
NIWKIQTDPRVWPDPFEFKPERFLTTHKNVDLKGNNFELIPFGSGRRGCPGLAFGLOMVH
FALAGFLHSFDVKNPTKEPIDMSENFGMANEKVVPLNVSVTSRLPSHLYTIN
>CsCYP82AG2
MMDFPSPIIFLFIFSSYYLWRKWQKNKKTKGVSEGKKAPSPGGALPIIGHLHLLNKRGK
LPHHVLGSMADKYGPIFRLNLGSRPALVVSNWEMAKESMCTNDAAAASRPELSVSKNFSY
NFAMFGLASYSSYWRDMRKITHLELLSNPRVDQVKSVMLGEMSTSLRELYTRWGGERKKL
EEISVEIKHWFGDATLNMLLKIIMGKRCVGPNASEGNENDARTLOMGIRESFHLMGEGLL
RDYIPWVANLGFDGRVKAMEKIAEQMDAILQRWFEEHMHHRSTDDLDRRDGDFMDSLISL
GRANQLPTHHNQNTIVKATTLNMIAGGTESSTVTLTWAISLLLKNPCALEKAYQELDQVV
GRDRKLNESDINNLVYLQAIVKETLRLYPAGPLLGPREFYKDCFVAGYFVSKGTQLIPNI
WKIQTDPRVWPDPFEFKPERFLTTHKDVDLKGNNFELIPFGSGRRGCPGVSFGLOMVHFA
LAGFLHSFHIKNPLGEEIDMREDFGMANEKVVPLNVLVTPRLPLHLHTPITV
>CsCYP82D101
MDLPLLLISSSNFALPAILFTLLFFLYALFASFIHGRRNRLPPQPDGAWPVIGHLPLLTG
KELLHNTLGKFADNYGPIFMLRFGTKKTLIVSGWEVAKECFTTNDKIFASRPKFAAAQLL
GYNYAMFGTSPYGSHWRHIRKIVMLELLANHRMNRLQHIPRLEVONSIEELHELCRSNKK
AVVEMEKWEFGDITLNTIFKMVIGKRFSTTFEGCHGEEYQNALKDFFNLFIAFVPSDLFPF
LRWFDFGGYKKSMKKTAKIMDEMHDKWLREHREKRNSDGLVIEDQDLMDIMLSITKDEDF
SGYDVDTHKSTCLVVVNNFDENCHDIGWISHHHSTNGMGSFITSKT

>CsCYP82D104
MEQPSHAVAGVIFALAFIIYLLFIMSRRSVAHPKRLPPEPDGAWPVIGHLHLLNASEPIH
ITLAKMADVYGPIFTFRFGTKRALIVSNWEIAKECFTTNDRIFASRPKQLASKLLAYDYA
MMAFSPYNPHWRYVRKLAMLGLFTNQRIEQLEHVRVVEVHSWMKELYDLYWLKNNNNKSE
KVVVEMKKWFVDITLNTMFKMVIGKRFSTAFDDHVSREKCRKALGGFFEFFMKFIPSESF
LFLSWLDLGGHEKAMKKSAQILDEVFHKFLQQHRERRDYYSNGQMEEKDFMDVMISSVED
DDGEQLNYDADTIIKATCLNVILGGFDTTAVTMSWALSLLLNNENALKKAQHELDEQVGR
ERQVKETDLKNLPYLQAIVKETLRLHPPGPLLVPRESIEDCTIGSYHIPKGTRLIVNAQK
LOQKDPHVWDDPCEFRPERFITNQKNFDVRGQNPQLIPFGNGRRICPAISFALQMIHLTLA
NLLHGFKIGRPSQELVDMEESCGLASGRKAPLKVVLTPQLPAYAYE

>CsCYP82D102
MIVIRNMELLHFSSPDVVARIFALIIFLYALFKIYRGRARAHHRKRLPPEVGGALPLIGH
LHLLDKNEPAHITFAKMADAYGPIFTLRLGLYTNLIVSNWEIARECFTTNDKIFASRPKL
VASKLLGYDYAMLGLSPYGPHWRHVRKLTMLELLTSHRLQKLQHIRVSEVQTSIKNLYEL
CLKNKKNNEKNALVEMKTWFGDITLNTISRIVVGKQFSTAVDVSNTNENEEYRKALRDFF
EWFGVFVPSDSFPFLKWLDLGGHEKAMKKTAQVLDEVFDKWIQEHQQKKNNLGAVKMEEH
DFMDVMLSNVRDDGQLSKYDAHIVTKATCLALILAGSDTTTVTMIWALSLLLNNQEVLKR
AQLELDEHVGRQRQVKESDVKNLLYLQAVVKETLRLYPAAPILIPHESIEDCVVAGYHIP
LGTRLIVNVQKLQRDPQIWEDPCEFHPERFLTSEKDFDVRGQSPQLIPFGSGRRMCPGIS



FALQVMHLALANLLHGFEISRPTKELLDMEESAGMTSIRKNPLEVVLTPRLPPQVYEL
>CsCYP82D103
MDLSQLSLSATVVTGIFSLLLFLYALFDISTRVAGARRNKLPPELPGRWPVIGHLHLLNA
TEPAHITLAKFADTYGPIFTLKLGMNKALVVSSWEIAKECFTTNDRIFASRPKLVASKLL
GYNYTMFGLSPYGSYWRHIRKLATLELLTNRRLHQLQHIREFEVQTSIKKLYELCIRNKK
SLVEMNTWFGDITLNTIFRMVVGKRFSMAMDGSANGNDVYRMALRDFFEWFGVFVPSDSF
PFLKWFDLGGHEKAMKKTAKILDEVFDKWLQEHRLRRKFEESENDFMDVLLSNVKDAEQF
SNYDADTVIKSSCLALILAGFDTTTVTMIWTLSLLLNNPEALKRAQLELDEQIGRHKQVK
ESDIEKLKYLEAIVKEALRLYPPGPLGVPHESTDDCKIAGYHIPAGTRLMVNIQKLQRDP
CVWEDPCEFRPERFLTSHKDFDVRGKCPMLIPFGTGRRMCPASSFALQIMHLALANLLHG
FEIERPSQDLIDMEESAGMVSIKKEPLRVIISPRLQPQLYE

>CsCYP82D100
MEYLNTLFGIIFPLLIFFYLLFTCSRRSVAQRKRLPPKAGGAWPVIGHLHLLNASEPTHI
TLAKMADAYGPMFTFRFGMKRALIVSNWDLAKEIFTTNDRIFASRPKLVASKILAYDYAM
MGFSPYSPHWRYVRKIATLELLTNHRVDQLQYIRAFEVETWMEELYELWRLNNKGEKVVV
EMKKRLADVTLNTMFKMVIGKKFSSMEYGNEKFQKVLIEFFGLFGIFILSDSFPFLSWLD
LGGHKKVMKKTAKIMDEVFDKFLKEHRERINNFGELPAAEKDFMDVMISTVEDDGQHFNC
HVDTVIKATCLFNLM

>CsCYP82D105
MELQFSASFSSPKIMISMSLFILIFFLYTLFWLLNLTSLFTSQRRKNNLQPLPVARGAWP
VIGHLHLLSSSEPGHKTLGKMADSNGPIFTLKLGIHRAIVVSNWEIAQECLTTNDIIFAS
RPKLTSAKLLGYNNSMFGLAQYGPFWRHMRKVVSLELLSTHRLQQFQPIRISEIQSSINK
LYQLCTKEKPLVEMKAWEFEDITLNIMFKIIFGKRFTDDLKGDQDHRKTFRNLMELFGVFV
PSDSLPFLSWLDLGGYEKAMKTTSKVLDEVFDKWLEEHRQRKIENNDNGAEDFMDVMLSI
IKDDDEQLSGYVGDSVIKANCLAMILAGSDTTTTTMTWTLSLLLNNQETLKKAQIELEEQ
VGRQKQVTESDVKNLIYLQAIVKESLRLYPALPISIPHESTEDCSIFGYHIPSRTRLIVN
IQKLQRDPLVWEEPNEFRPERFLTTHKDFDVRGQNPQLIPFGNGRRMCPGTSFAFQIIHL
TLANLLHGFEIDRPSKDLLDMEESVGLTSTKKSPLEVVLTPRLPALGSH

>CsCYP82D106
MEPLFALVSSPHTGVGIMMAVFLFILFSFVLFRILSSSQHGKKLQPPEAGGAWPVIGHLH
LLGGSEPQHKVLAAMADAHGPIFTLKLGMHRAVVVSNWEIAKECFTTNDRIFASRPKLTA
SKLLGYNNSMFAFSEYGPYWRHMRKIAVHGLLASHYMKQQLQLILESEIQSSVGKLYDLW
ANHTKRSEQALLLVEMNTWFQDITLNTMFRMVVGKRFSTDMEGSGNQDYRKVFRDFVKFF
ADFVPADSFPFLSWLDLGGYEKAMKKTSEALDEVLDKWIKEKKNNSGDHQQDFMDILLSA
VEVDEELSDYDGDSVVKANSLSMILAGSDTTAATMIWALSLLVNNEEALKKVQLELEEKV
GRQRKVKATDLNDLIYLQAIVKETLRLYPAGPLSVPHESTEDCNILGYSISAGTRLIVNL
QKLQRDPLVWKDPNEFKPERFLTGTKDLDFKGLNNPQLIPFGSGRRACPGLSLALEIMPL
TLANLINGFEIGRPSKELINMEEYFELISVRKVPLQVVLTPRLSAQDYK

>CsCYP82D107
MESYSKTAVAIVIPLLLFLFSLFWVLSRRLLFRSQQRNKKLQPPVASGAWPVIGHLHLLG
GSEPAYKTLGKMADAFGPIFTLKMGSHRAVVVSNWEIAKECFTTNDRVFASRPKLVAAKH
MGYNNTMFAFTQYGPLWRHIRKIANHEILSNQRLDLFQHIYKSEVQVSIKKLYELWVTNG
SEKVLVEMKDWFGELTLNTIFRMVLGKRFSTTVEGSSNEGSDEGEQFRQALRDFLQLFMA
FVPSDSFPFVSWLDLGGYEKAMKKTAKILDKTLHKWLIEHQQKRNCNNCDDVVHKEEDFM



DVMLSTVQNVEELIGYDVGTITKATCLTLILGGAESTQVTLTWALCLLLNNNEDTLKKAQ
LELDEQVGRERLVLESDVKNLLYLQAIVKETMRLYPAAPLAALHEAMEDCNLVGYHIPAK
TRLIVNLKKLOKDPLVWEDPDEFRPERFLTTHKDFDVRGQHPQFIPFGSGRRMCPGVSFA
SQVMHLTLANLLHGFEIRRPSEELINMEEKVGLTSMKTTPLQIVLTPRLSAQVYV
>AtCYP82C3
MDTSLFSLFVSILVFVFIALFKKSKKPKYVKAPAPSGAWPIIGHLHLLGGKEQLLYRTLG
KMADHYGPAMSLRLGSSETFVGSSFEVAKDCFTVNDKALASLMTAAAKHMGYVFWLEMRK
IAMIELLSNRRLOMLNNVRVSEISMGVKDLYSLWVKKGGSEPVMVDLKSWLEDMIANMIM
RMVAGKRYFGGGGAESSEHTEEARQWRKGIAKFFHLVGIFTVSDAFPKLGWLDLQGHEKE
MKQTRRELDVILERWIENHRQQRKVSGTKHNDSDFVDVMLSLAEQGKLSHLQYDANTCIK
TTCLALILGGSETSPSTLTWAISLLLNNKDMLKKVQDEIDIHVGRDRNVEDSDIKNLVYL
QAIIKETLRLYPAAPLLGHREAMEDCTVAGYNVPCGTRLIVNVWKIQRDPKVYMEPNEFR
PERFITGEAKDFDVRGQONFELMPFGSGRRSCPGPSLAMQMLHLGLARFLHSFEVKTVLDR
PVDMSESPGLTITKATPLEVLINPRLKRELFV

>AtCYP82C4
MDTSLFSLFVPILVFVFIALFKKSKKPKYVKAPAPSGAWPIIGHLHLLGGKEQLLYRTLG
KMADHYGPAMSLQLGSNEAFVVSSFEVAKDCFTVNDKALASRPMTAAAKHMGYNFAVFGF
APYSAFWREMRKIATIELLSNRRLOMLKHVRVSEITMGVKDLYSLWFKNGGTKPVMVDLK
SWLEDMTLNMIVRMVAGKRYFGGGGSVSSEDTEEAMQCKKAIAKFFHLIGIFTVSDAFPT
LSFFDLQGHEKEMKQTGSELDVILERWIENHRQQRKFSGTKENDSDFIDVMMSLAEQGKL
SHLQYDANTSIKSTCLALILGGSDTSASTLTWAISLLLNNKEMLKKAQDEIDIHVGRDRN
VEDSDIENLVYLQAIIKETLRLYPAGPLLGPREAMEDCTVAGYYVPCGTRLIVNVWKIQR
DPKVYMEPNEFRPERFITGEAKEFDVRGQONFELMPFGSGRRSCPGSSLAMQVLHLGLARF
LHSFDVKTVMDMPVDMSENPGLTIPKATPLEVLISPRIKEELFV

>AtCYP82G1
MTFLFSTLQLSLFSLALVIFGYIFLRKQLSRCEVDSSTIPEPLGALPLFGHLHLLRGKKL
LCKKLAAMSQKHGPIFSLKLGFYRLVVASDPKTVKDCFTTNDLATATRPNIAFGRYVGYN
NASLTLAPYGDYWRELRKIVTVHLFSNHSIEMLGHIRSSEVNTLIKHLYKGNGGTSIVKI
DMLFEFLTFNILRKMVGKRIGFGEVNSDEWRYKEALKHCEYLAVIPMIGDVIPWLGWLD
FAKNSQMKRLFKELDSVNTKWLHEHLKKRSRNEKDQERTIMDLLLDILPEDIVISGHVRD
VIVKATILALTLTGSDSTSITLTWAVSLLLNNPAALEAAQEEIDNSVGKGRWIEESDIQN
LKYLQAIVKETHRLYPPAPLTGIREAREDCFVGGYRVEKGTRLLVNIWKLHRDPKIWPDP
KTFKPERFMEDKSQCEKSNFEYIPFGSGRRSCPGVNLGLRVVHFVLARLLQGFELHKVSD
EPLDMAEGPGLALPKINPVEVVVMPRLDPKLYSLL

>AtCYP82C2
MDTSLFSLFVPILVFVFIALFKKSKKPKHVKAPAPSGAWPIIGHLHLLSGKEQLLYRTLG
KMADQYGPAMSLRLGSSETFVVSSFEVAKDCFTVNDKALASRPITAAAKHMGYDCAVFGF
APYSAFWREMRKIATLELLSNRRLOQMLKHVRVSEISMVMQDLYSLWVKKGGSEPVMVDLK
SWLEDMSLNMMVRMVAGKRYFGGGSLSPEDAEEARQCRKGVANFFHLVGIFTVSDAFPKL
GWFDFQGHEKEMKQTGRELDVILERWIENHRQQRKVSGTKHNDSDFVDVMLSLAEQGKFS
HLQHDAITSIKSTCLALILGGSETSPSTLTWAISLLLNNKDMLKKAQDEIDIHVGRDRNV
EDSDIENLVYIQAIIKETLRLYPAGPLLGHREAIEDCTVAGYNVRRGTRMLVNVWKIQRD
PRVYMEPNEFRPERFITGEAKEFDVRGONFELMPFGSGRRSCPGSSLAMQVLHLGLARFL
QSFDVKTVMDMPVDMTESPGLTIPKATPLEILISPRLKEGLYV



>AtCYP82F1
MDLIMLFLLSALFIFPVLILIKSRLRPKNKKSTAPMVPGAWPLLGHLHLFDTVNPTHVTF
GAMADVYGPVFMAKLGSIKVMIINSKEVAKEIYTVHDKLLERPELTASKLLGYNDSFLTF
SPYGLYWREIRKIAVSELFSTSGVDMHMVSRAREADLAFRALYVRWEKRGKPKEGVLVDM
KQEFIDLTANISLMMVSGKRYFGENPNCEVKEARRCGKLIREFLDYFALFLLSDVAPVLG
FLDWKTKRGMKRTAKGLDKVAEGWIEEHKNKRSDHGRSENDYLDILIKILGQDKIPGLSD
THTKIKALCLNLVLAGSETAIVVLVWAVSLLLNNPHVLRKAQEELDSKIGKERVVEELDI
KDLVYLQAIVKETFRLYPPVPLVAYRAVVEDFDIAFCKCHVPAGTQLMVSAWKIHRDPNV
WSNPEQFEPERFLTSNRELDVGGQSYKFFPFGLGRRSCPAIPLGMRMVHYLLVRFLHSFD
LARPSSQDVDMTESNGLVNHKATPLEVNIIPRLHKSLYEVDHIGTDN



