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NSRIMEQKKEIVKGALT]. KEAF K|S Y[VIP LT AEE VY[K[YFIRDSKINFRLNERT T[G|T[TDVMV[T|QPEMT I F T|A GKEMRAK[ID . TDFAY[LYSDLD . K[GF|TP[TNF L RKEID HE\OKA I S[GT|]YMS[LIKERR|
FATRR[EQFRF|FGDAMK|. PAK|LR|T Y|AG LMV[REE VE[E[Y F|ARW G| G|T|vD LK|QE[LEHLVTLV]A GIE[E VRAKMF . GEVAT[HLRE LN . D|GMR LIV T|I I RRIIDRIARARIIGE I[F SD|T VS SKIK
FATRR[EQFRF|FGDAMK|. PAK|LR|T Y|AG LMV[REE VE[E[Y F|ARW G| G|T|VD LK|[QE[LEQLVTLVA GIE[E VRAKMIL . GEVAT[HLREL|N . D|GMR LIV T|T I RRIIDRIARARIGE I|F S STV S SKIK
FAITRR[EQFREF|FGDAMK|. PVK|LR|T Y|ARLMV|QEE VE[E|Y F|ARW G| G|T|[vD LKK[E[LEHLITLV]A .GEEVRAKML . GEVATHLHEL|N . DIGMR L[V T|T I RRIIDTIARARLGE IF SG|T VS SRIK
LA|ITRR[EQIRF|F GDAMK|. PAK[LR|T YA|GLMV|RE VEEY FITRWG G|T|vD LK|QE[LGHLVTLV]A .GEEVRSKML . REARATHLREL|N . DIGMR L[V T|T I RRIIDRIARARIGE I[F SDMVR TR
. MK|. PAK[LR|T Y]AIG LM V|R[E VE[E[Y F|TRWG G|T|vD LK|QE[LEHLVTLV]A .GIVEVRS|KML . REARATHLREL|N . DIGMR L[V T|T I RRIIDRIARARIGE I[F SVMVR SRR
el e e e e e e e ] e ] - (ElrFARWG G|T|vD LK|QE[LEHLVTLV]A .GEEVRAKML . VEVATHLREL|N . DIGMR L[V T|T I HRIJAD KEAR AR L,G[E I|F SD|I VS SRIK|
Y QVR[QE QFRF|F TIEALR|. ANK|LR|S Y|V[DQMV[AE AE[E[Y F|S[K WG| G|T|[VDLK[Y[ELEHLIILTA .|GIRIE VRE|K|LIF . DD V|SAILFHD LD . N|GMQP|T S|V I RRIIDOMRTRIAE IFAT|T I KSRIK
Y QVR[QE QFRF|F T|EALR|. ANK|LR|S Y|V[DQMV[AE AE[E[Y F|S[K WG| G|T|[VDLK[Y[ELEHLIILTA .|GIRIE VRE|K|LIF . DD V|SAILFHD LD . N|GMQP|T S|V I RRIIDOMRTRIAE IFAT|T I KSRIK
Y S|IRQEEQFREF|F TIEALR|. ANK|LR|S Y|V[DQMV|VE AE[E|Y F|S[K WG| G|T|[VDLK[Y[ELEHLIILTA G|R|E VRE[K|LIF . DD V|SA|LFHD LD . N|GM|QP|T S|V I KRIIDRIARARLAE IFAT|T I KSRIK
Y SIVR[QE QF R F|F T|E AL R|. ANK|LR|S Y|V[D QM V[AE AE[E[Y F|S[K WG| G|T|[VDLK[Y[ELEHLIILTA G|R|E VRE[K|LIF . DD V|SA|LFHD LD . N|GM|QP|T S|V I KRIIDRIARARLAE IFAT|T I KSIK
Y SIVR[Q[E QIR I|F A[E GLR|. GNK|LR|G Y|V[NLMV|CE AE[E|Y F|S|K WG| G|T|[VDLKHELEQVILLIIT .|GIREVRQN|L|S . DD VIAAILFHD L|C . N|GMQ PV S|V I RRIIDRIARQRILREMFAT|T I RARIK
Y S|ILR[LIE QIR I|F A|E G LR|. GNK|LR|G Y|AIT LMV|CIE AE[E|Y F|S[KW G| G|T|[VDLKHELEQVILRIIT .|GIRIE VRE|N|LIF . DD VIAT|LF HD L|C . N|GMQ PV S|V I WREID RINR QR LREMF G T|T I RARIK|
sl e e e e e e e e o]e]s - MLIQEE VE|GIY FlAK WG G|I|IDLKHELSQVLLLI|S .|GIK[E IRE|KML . DEF|YALFHDV|E . N|GL[NL|I N|L T RRIIDRIAR SKLAE ML SE|T VR S|EM
KATR[I[EQMRE|HT|EALK|. ASG|LR|SH|V[HPMLQEE VE|G|Y F|AK W G| G|I[VDLK[LEFEQLLMLI|S G|K|E VRE[NMF . DEVHA|[LFHEIE . S|SM[T L|T S|F T RRIIDRINR TKI/T|Q I|L SD|VVE SRIK
KAITR[I[EQMRE|HT|EALK|. ASG|LR|SH|V[HPMLQEE VE|G|Y F|AK W G| G|I[VDLK[FEFEQLLMLI|S G|K|E VRE[NMF . DEVHT|LFHEIE . S|SM[T L|T S|F T ROWIDRINR TRIT|Q I|L SD|VVE SRIK
TATR|TEQMRFHIEALR|. PSR[LR|SHV|YPML|QE VEG|Y FIAKWG G|I[VDLK[LEFEKLLMLI|S .|GK[E VRE|N|MF . DIEV|[Y T|LF HE I|EDN|GV|T L|T S|F s ROIIDRINR TRI/T|Q I|L SD[V VN SIK
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TA|TRME QMRF|HS[EALR|. ASR[LR|SHV|SPML|QE VEDF FAK WG G[V[VDLK|[LEFEQLLMLI|S G|K|E VRE[NMF . DEV|Y T[LERE I|E . K|GV|T L|T S|F T ROBIDRINR IRI/T[E IJL SN[V VE SIK
AAITR|TIEQ|S|RF|Y LDALK|. QSK|LRRHLD PML|QE VE[S|Y FIGK WG GIE[VD LKHE[FEELLMLI|S G|K|E VRE[KMF . DEF|YK|LFRDV[E . N|GVINM|T S|V I RRIEIDKIR LK LI[E LIL S G|T VR SIIK
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TaCYP51G1l_4A A T[S P|A|IF AN[R|L|P HII F KNP|D|S Y D|P|D|R| . GREEDKVAGAIFS|. . . ... Y|I SIFGGGRH|GICILIGE|PIFAYLQIKAIWTHLLRNFEFELV|. .[SPFPENDWNAMVIVGIKGEASGYMDDMV|GIQKSV|SRDCAGTFFFC.
TaCYP51G1_4D AT|SP|A|IF AN[R|LIP HII F KNPD|S YD P|DIR|. GREEDKVAGAIFS|. . . ... YISIFGGGRHGCL?EPFAYLQIKAIWTHLLRNFEFELV. .|[SPFPENDWNAMVIVGIKGEV|. ..... MVISIY KRRK|LIVV . DN
ZmCYP51G1 A T[S P|S|FAN[R[LIP HII YKNP|D|S Y D'P|DIR|. GREEDKAAGAIFS|. . . ... YI;FGGGRHGCL EPFAYLQIKAIWTHLLRNFEF[EILV|. .[SPFPIENDWNAMV|VGIKGEV|. .. ... MVINY KRRK|LAV.DN. .
ZmCYP51G22 A T[S P|S|FAN[R|L|P H|I Y KNP|D|S Y D|P|D|R| . GREEDKAAGAIFS|. . . ... Y|I SIF GGGRH|GIC|LIAEPFAYLOQIKAIWTHLLRNFEF[E|LV|. .[SPFPENDWNAMVIVGIKIGEV|. . . .. . MVIN[Y KRRK|LIVV . DN .
ZmCYP51G35 AA[SP|A|VAN[R|LIP HVY KD P|E|L Y D'P|D|R|. GRREDKAAGA|LS|. . . ... YISlFGGGKHWCL EFFAYLEIKTVWAHLLRNFELELM. .[SPFPENEWNSMVIVGVKIGKL|. . . ... MVIK[Y TRRIQILIWVDGN .
ZmCYP51G23 AA|SP[AVAN|R|LIP HVYKDPD|L Y DIP|EIR|. GR[SEDKAAGA|LS|. . . ... Y|I SIFGGGKHWCILAEFIFAYLEIKTVWAHLLRNFEMELV|. .[SPFPENEWN|SMLVGVKGKL|. . . ... MVIK[Y TRRK|ILWVVVDGK . . ..
TaCYP51H45_1D V S|PK|I|F N[NIN|I|P S|T YKDPR|VYDPE|R|. QRKIEDKVGGK|FS|. . . ... YTSIFSGGRHACPQEAYAYMQIK\/IWSHLIRNFELKLI. .SHFPKTEWSKF|GLEPKGKI|...... TIISYKRR|QLVAWYLLPQFLNVSLFRDFTINYIR
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TaCYP51H35_5A A TP T|I|VN[NIN|I|SY|TIYKDP|Q|VYDPICR|. ERREDKVGGK|FS|. . . ... Y|T SJF SGGRH|IICITIGEAYAYMQLKVIWSHLLRNFELELI|. .[SPFPKTDW|S|KF[LPEPQGKL|. . . ... L VIK|Y KRN|G|T
TaCYP51H35_5D A TP T|I|VT[NIN|I|SY|IYKDP|Q|VYDIPICIR|. ERREDKVGGK|FS|. . . ... Y|T SIF SGGRH|IIC|ITIGEAYAYMQLKVIWSHLLRNFELELI|. .[SPFPKTDWGKF|[LPEPQGKL|. .. ... L VIK|Y KRN|G|T
TaCYP51H36_5D A S|P T|I|VN[NIN|I|PY|TIYKDPE|VYDP|CR|. ERREDKIGGK|FS|. . .... Y|TSIF SGGRH|VICITIJEA[YAYMQLKVIWSHLLRNFELE|LI|. .[SPFPIKTDWS|KF|LPEPQGKL|. . . ... L V|IR|Y KRN|G|V|
TaCYP51H13_5A A TP T|I|VN[N|Y|I|PY|TYTDP|Q|VYDPN|R|. ERREDKVGGK|FS|. . . ... YT;FGGGRHVCT EAYAYMQLKVIWSHLLRNFDLEILV|. .[SPFPINTDW|SKF|LIPDPKIGKL|. . . .. . L V|R|Y TRN|G|T
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TaCYP51H37_5D A S|P I|I|QN[N|Y|LIPY|TIYKDPE|VYDPDIR|. VRIQEDIVGGKES|. . .. .. Y|T §F GGGRH[F|C|S|GDIAlYAYMQVKVIWSHLLNNFDLKLL|. .[SPYPKTDW|SIKLIIPEPQGNM. .. ... IMV|S[Y KRR|Q|L
TaCYP51H38_5D A S|P I|I|QNN|NMP Y|IYKNPHLYDIP|DR|. AR|QEDVVGGKES|. . . ... Y|T S[FGGGRH[F|C|S|GIDIAlYAYMQVKVIWSHLLNNFDLKLL|. .[SPYPKTDW|SIKLIIPEPKGSM. .. ... IV|S|Y KRR|P|L|
TaCYP51H40_3B T I|P T|V|F N|S[K|L|P Y|T YKDP|G|VYDPD|R|. GRIQEDKVGGK|FS|. . . ... YTSIFGGGRHICPqMAFAYLQIKLIWSHLLRNFELKLM. .|ISPFPKADWSIKIITPEPKGKV|. ..... IMI|S|Y KRR|Q|L
TaCYP51H41_4D L VP T|A|LN[N[K|L|IAH|T Y SDPH|LYDIPD|R|. GREEDKVGGK|YS|. . . ... EF|TTIFGGGRH|VICIPIGMALAYLQIKVIWSHLLRNFEL|K|L I|. .|SSFPKADG|SKMN|QEPKIGKV|. . . ... IMI|S|YKRH|Q|L
TaCYP51H42_4D VIPTALNNKLAHVYNDPHAYDE’DR. GREEDKVGGK|YS|. . . ... E|T T\ GGGRH|V|C|S|IGMALAYLQIKVIWSHLLRNFELK|L I|. .|SPFPKVDV|SKVIGIQEPKIGKV|. . . ... IMI|S[Y NRR|Q|L
TaCYP51H39_5A V I|P T|A|F NNK|LIAH[VYNDPH|VYDPN|R|. GREEDKVCGEE|YS|. . . ... FT%]FGGGRHVCP MALAYLQIKVIWSHLLRNFELIKLI|. .[SPFPDADLRKMGQEPKGKV...... IMI|S|YKRH|Q|L
TaCYP51H39_5B V I|P T|A|F N|NK|LIAH|[VY TDPH|VYDIPDIR|. GREEDKVGGE|YS|. . . ... F|T T\ GGGRH|V|ICIPIGMA[LAYLQIKVIWSHLLRNFELIK|L I|. .|SPFPNADLRKMGQEPKIGKV|. .. ... IMI|S|YKRH|Q|L
TaCYP51H39_5D V I|P T|A|F N[NK|LIAH[VY SDPH|VYDPDR|. GREEDKVGGE|YS|. . . ... FTIIFGGGRHVCPqMALAYLQIK\/IWSHLLRNFELKLI. .|[SPFPINADLRKMGIQEPKGKV|. . . ... IMI|S|YKRH|Q|L
TaCYP51H44_5B V I|P T|A|LN[NK|LIAH[VY SNPH|VYDPD|R|. GREEDKVGGK|FS|. . . ... LT TgF GGGRH|I|CPAMA|YAYFQIKLVWSHLLRNFELR[LI|. .[SPFPEADF|SIKLIGQEPKIGKV|. . . ... IMI|S|YKRH|.|.
TaCYP51H43_5B V I|P T|A|LN[NK|LIAH[VY SDPH|VYDJPDIR|. ARHEDKVGGKES|. . . ... FITTIF GGGRHM|C|P|AMS|IFAYLOMKLIWSHLLRNFD LKL 1. .\SPFPDADL|SML|GQEPKIGKL|. . . . .. IMV|S[Y KRRIR|L
TaCYP51H31_2A VNLVMLT[SK|LISH|TIYKDPE|VYDP|Y|R|. GREEDKVGGR|FS|. . . ... YALFGGGSHVICPIQEAYAFLQIKIIWSHLLRNFELKLT|. .[SPFPKTDW|S|KFMLEPKGKV|. .. ... L VIN|Y K RR|H|L]|
TaCYP51H31_2B VNLVMLT|S|K|LISH|IYKDP|EVYDIP|YR|. GREEDKVGGK|FS|. . . ... YAIFGGGSHVICPAEAYAFLOQIKIIWSHLLRNFELKLT|. .[SPFPKTDW|S|IKFMLEPKGKV|. .. ... L VIN|Y K RR|H|L]|
TaCYP51H31_2D VNLVMLT|SK|L|ISH|TYKDPE|VYDP|Y|R|. GREEDKVGGK|FS|. . . ... YAIJFGGGIHVICPIQEAYAFLOQIKIIWSHLVRNFELK|LT|. .[SPFPKTDWSKFVILEPKGKV|. .. ... L VIN|Y K RR|R|L]|
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TaCYP51H33_2D VNLVMLTHKLPHIYKDPKVYDE’DR. GRDEDKVGGK|FS|. . . ... YGI‘FGGGRHVCAdEAYAFMQIKIIWSHLLRNFELKLT. .SPFPKTDWSKYALEPKGKV|. . . ... IMV|S[Y KR Y|R|V
TaCYP51H46_4B A SPT|I|LNHNMSY|TIYKNP[Q|QYDPDIR|. ERKEDKIGGK|FS|. ..... Y|TSJF GAGRHAICFIGEAYAYMKFKMIWSYMLRNFEVKLL|. .[SSFP|IIEDSRKF|VPEPQGKM. .. ... MV|S[Y KRLR|.|.
ZmCYP51H25 ASPVLFNSHLPSVYKDPDVYDETR. GREEDRAGGK|FT|. . . ... YEAF SCGRH|SIC[VIGEAYAYLQIKVMLSHLLRNFQLELV|. .[SPFPIQTDWGKLVPEPKGKV|. .. ... IMVIR[Y KR QIR|L
ZmCYP51H24 A S|P L|L|I NH[Y|I|P Y|[VYRDPH|VYDP|RR|. GREEDRVGGR|FC|. . . ... YINAIF SGGRHAICP|JEA[YAYMQVKVIWSHLLRNFELK|LV|. .[SPFPIRTDWMKL|S[PEARGKV|. . . ... IV V|S[Y KRRM|V|
TaCYP51H47_2D AC|SI|V|VS[NKMP Y|TYKNPN|VYDPICR|. GREEDKTSGK|FS|. . . ... DI;FGAGRYSCL QDIYAFMQIKVIWSYLLRNFELE|LI|. .SPFPIELENDKI|ILPGPRGKV|. .. ... IMV|A]Y RRR|S|T
TaCYP51H48_3D V T|SP|A|VN[N[R|LIP H|T FKDP|L|VYDJP|S|R|. . GREEDKVGGK|FS|. . . ... FITPIF SAGRH|V|C|LIJED|YAYMQIKVIWSHLLRNFEL[K|I I|. .|SPFPDEEWEKF[I[PGPRGKV|. . . ... IV|T|Y KRR|P|L|
TaCYP51H50_7B A T|C T|T|VS|SIK|L|P Y|T YKDPD|VYDP|S|R|. ..F|GPGREEDKVGGKFS ...... Y|TPF SAGRH[FICILIGEDIFAYTQIKVIWSHLLRNFELELI|. .[SPFPKEEWDKF|IPGPKGKV. .. ... IMV|S[Y KRRIR|L
TaCYP51H49_4B A T|SI|V|VGN|QILIP H|I YKDPHVYDIP|YR|. .F.GPIGREEDKAGGK|FA[. .. ... F|T SJFGGGRHA|ICIF|IJEE[Y SYMQIKVIWSFLLRNFELKMI|. .|SPFPEE[EIDKF[IPGPKIGRV|. .. ... IMV|S[Y KRR|L|L
TaCYP51H49_4D AT|SI|V|VGN[QL|PH|TYKDPH|VYDPYR|. . ..FIGPGREEDKAGGKFA ...... FTSIFGGGRHACFQEEYSYMQIK\/IWSFLLRNFELKMI..SPFPEEEIDKFIPGPKGRV ...... IMV|S[Y KRR|L|L
ZmCYP51H12 ASPLVVNNLLQGI YRDPDVEDEDR]: . . .. .. [LAAWREEDRVGGD[LA. .. ... YT SJEGAGKHAICMGEGYAYLOIKVILSHLLRNFELR|LL|. .[SPFPETE . NMISMRPKIGEV|. . . ... MV|SlY RRR|S|L]
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Figure S14. Multiple sequence alignment and secondary structure assignment of CYP51 members. Assignment of secondary structure elements was based on 4LXJ. Cyan frames localize Gotoh’s
Substrate recognition sites (SRSs) 1-6 that were manually determined. Purple frames localize the main CYP450 motifs.The n symbol refers to a 3y-helix. a-helices, 3o-helices and w-helices are displayed as
medium, small and large squiggles, respectively. B-strands are rendered as arrows, strict B-turns as TT letters and strict a-turns as TTT. White characters on the red background show strict identity. Red
characters on the white background show similarity in a group, while blue frames show similarity across groups.
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