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TaCYP51H13_5A              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      EE  LQ LI DSK YKDGR TT  EV GLII LLFAG HTSS  STWTGA LLS     FL AAIE    VA K           EY A  EMDT H CIK AL   P   LLV RVHK F V TKEG  YDI     V.... RV....   T  K  .   .     P  VE  A    G     K    HT      C   H..PA  R      HQ  K ..YK.D.G..P  N FL      N       KN ATP        R T Q    QQ    QDYI 

TaCYP51H37_5A              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         P      EE VLQ LI DSK YKDGR TTE EV GMII LIF G HTSS  STWTGA LLT     FL AA      IM K          IEY AL EM T H CIK AL L PP  MLV KA K F V TR G EY I  GH L.... SV....      R  .   .     S   T  T    A   G K    LA      C   H..PK  A  SQ  KE  M ..YE.D.K..   D  L  N   N        N  TT      L H T R  Q Q  G  K  T 

TaCYP51H37_5D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         P      EE VLQ LI DSK YKDGR TTE EV GMII LIF G HTSS  STWTGA LLT     FL AA      IM K          IEY AL EM T H CIK AL L PP  MLV KA K F V TR G EY I  GH L.... SV....      R  .   .     S   T  T    A   G K    LA      C   H..PK  A  SQ  KE  M ..YK.D.K..   D  L  N   N        N  TT      L H T R  Q Q  G  K  T 

TaCYP51H38_5D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P                EE VLQ LI DSK YKDGR TTE EV GMII LIF G HTSS   TWTGA LLT     FL AA      IM K          IEY AL EM N H CIK AL I PP  MLV KA K F V TR G EYEI  GH L....VGA....      R  .   .     S   T  T    A   G K    LAC     S   H..SK  A  SQ  KE  M ..YN.N.K..   D  L  N   S        N  TT      L H T R  Q Q     K  T 

TaCYP51H40_3B              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P                 E ALQ LI DSK YKDGR TT  EI GMMI LI    HTSS  S WTGA LLS     FL AAVE    II K          IDY AL EMDT H CIK AL MHP   VL  KA K F V TKEG EYDI  GH V...........Q     R  .   .     P  IA  S    I  STSR    HT I    R   N..TK  M      KH  I ..YG.N.R..   K  L      N          ALP  F   Q T K H    K     G  N 

TaCYP51H41_4D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      ED ALQ LM  SK YKDGR TTE EI GMIM LV AG  SST  STWTGA MLS     FL AAME    II K          I Y AL EMDT H CIK AI MH    VLV KAH  F V TKEG EYDI  GH I.... RV....      R  .N  .     F   A  S    G  V  HI   ST      C   N..TK  I      KH  S ..YK.N.Q.. G E  S      R         TSAP       TK R H    E     G  N 

TaCYP51H42_4D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G       E ALQ LM  SK YKDGR  SE EI GMII LIFAG H SS  S WTGA MLS     FL AAVE    II K          I Y A  EMDT H CIK AL MH P  MLA KAHK F V TKEG EYDI  GH I.... RV....Q     R  .N  .     SA  A  C    A     K P  ST I    F   N..TK  I      KH  S ..YK.N.Q.. G D FS      R         T AQ        K K Q    K     E  N 

TaCYP51H39_5A              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P                EE ALQ LM DSK YKDGR  TE EI GMVM LIFAG H SS  S WTGA MLS     FL AAME    IL K          I Y AL EMDT H CIK AI MH P  MLA KAHK F V TKEG EYDI  GH V....SRV....      R  .   .     SI  G  S    A     K P  ST I    F   N..TK  I      KH  S ..YK.N.Q.. G D  L      R         T AQ        K K Q    K     G  N 

TaCYP51H39_5B              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P                EE ALQ LM DSK YKDGR  TD EI GMVM LIFAG H SS  S WTGA MLS     FL AAME    IL K          I Y AL EMDT   CIK AI MH P  MLA KAHK F V TKEG EYDI  GH V....SRA....      R  .   .     SI  G  S    A     K P  IT I    F   N..TK  I      KH  S ..YK.N.Q.. G D  L     NR         T AQ        K K Q    K     G  T 

TaCYP51H39_5D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P                EE ALQ LM DSK YKDGR  TE EI GMVM LIFAG H SS  S W GA MLS      L AAME    IL K          I Y AL EMDT H CIK AI MH P  ML  KAHK F V TKEG EYDI  GH V....SRV....      R  .   .     SV  G  S    A     K P  ST I A  F   N..TKV I      KH  S ..YK.N.K.. G D  L      R         T AQ  T     K K Q    K     G  N 

TaCYP51H44_5B              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P                EE VLQ LM DSK YKDGR TTE EI GIIM LVFAG HSST  STWTGA MLS     FL AAME    II K          IDY AL EMDT H CIK AM MH P  MLI KAHK F V  KEG EYDI  GH I....NRV....      R  .   .     S   A  S    A     K    AA      F   N..TK  I      KH  S ..YE.N.Q..   N  L      R         T SQ        N K QA   K     K  N 

TaCYP51H43_5B              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      ED VMQ LM  SK YKDGR TTE EI GIIM LIFAG H SS  S W GA MLS     FL AAVE    II K          V Y AL EMDT H CIK AI MR P  ML  KAHK F V T EG EY I  GH I.... RV....      R  .N  .     S   A  S    A     K P  SS I A  F   N..TK  M      KH  S ..YD.N.Q.. S T  L      S         T SQ  T     K K H Q  K  H  A  N 

TaCYP51H31_2A              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      E  VLQ LM DSR YKDGR TTE  V GMII LIFAG HTSS  STWTGA LLT     FL VVVE    IM K          IDY VL  MET H  IK A  MHP    LI    K   V TKEG EY I  G  L.... RV.... Q    K  .   .     R   AA A    A     K    NV      C   H..TK  D      RE  R ..YK.D.K..   N  SK     SS    G    ATLG   QTQ NIT R    T  G  K DT 

TaCYP51H31_2B              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      E  VLQ LM DSR YKDGH TTE  V GMII LIFAG HTSS  STWTGA LLT     FL VVVE    IM K          IDY VL  MET H  IK A  MHP    LI    K   V TKEG EY I  G  L.... RV.... Q    K  .   .     R   AA A    A     K    IV      C   H..TK  D      RE  R ..YK.D.K..   N  SK     SS    G    ATLG   QTQ NIT R    T  G  K DT 

TaCYP51H31_2D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      EE VLQ LM DSR YKDGR TTE  V GMII LIFAG HTSS  STWTGA LLT     FL AVVE    II K          IDY VL  MET H CIK A  MHP    LI    K   V TKEG EY I  G  L.... RV....      K  .   .     R   AA A    G     K    NV      C   H..TK  D      RE  R ..YK.D.K..   N  SK     S     G    VTLG   QTE NIN R    T  G  K DT 

TaCYP51H33_2B              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P                EE VLQ LM DSR YKDGR TTE  V GMII LIFAG HTS   STWTGA LLT     FL AVV     IM            IDY VL EMET H CIK A  V P    LV  A K   V TKEG EYDI      ....NRV....      K  .   .     R   AA A    A     K   AVI      C   H..EK  D   N  KE  RT..YE.D.M..   N  L      S     G  N ISIG   Q Q NII R    V     KH...

TaCYP51H33_2D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P                EE VLQ LM DSR YKDGR TTE  V GMII LIFAG HTS   STWTGA LLT     FL AA      IM            IDY VL EMET H CIK A  M P    LV  A K   V TKEG EYDI  G  L....NRI....      K  .   .     C   AA A    A     K   AVV      C   H..EK  D  FN  KE  RT..YG.D.K..   N  L      S     G  N ISFG   Q Q NII R    V     K DT 

TaCYP51H46_4B              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      D  MLQ  M DSR YRDGR TTE EI GL I I FA  HT S   TWT A LLS      L  VVE    II            IDY IL  M   H CIK AL MHPP  V L KAH  F V TK G  YDI   H L.... PVG... G    KF .   .     S   E  A  C A F  AN  C HAI   A Y   H..EDC TT     KN  RE..NK.D.R..   N  SH HF  R           VP F     MP T R  Q DQ    KD I 

ZmCYP51H25                c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      EE VLQ LI DSR YKDGR TTE EV GMII LVF G  TST  STWTGA LLS      M AAVE    IL            V Y     M T H  IK AL MHPP  V   KARR F V TRDG EYEV  GH V.... EEEKEK      S  .   .     A   E  T    L   G MD   LA      R   T..PAA A      RR  TDHGHG.D.R.. G SEFMQ T   WS          SA FF     S G R    R     G  T 

ZmCYP51H24                c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      D  VLQ LV D R YRDGR TTE EV GLVI ILFAG HTSS  STWTGA LL       L AAVD    VV            VDY AL EM   H CIK AL MHP   L L RAHR F V TREG EYDV  G  V.... RRAGDD G    S  . A .     G   A  T    A     K    AT      R  RH..AEC D      RR  AE..RG.S.G..   D  A  GF  C          TAP F      G T R    A     S QT 

TaCYP51H47_2D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P                E  VLQ  I DSK Y DGR  TE EI GLLI ILFAG HTSS  STWTGA LLS     YM AAM     II            IDY IL  MD  R CIK AL L  P  LLL HAHK F V TRDG EYEI  GH LMDSNDDD.... G    SF .   . S   SM  S  V    A     Q    ST      C   N..QK  T   K  KK  EQ..NG.E.P..   T  SK  A  C        YS TP        S T Q    M     E  A 

TaCYP51H48_3D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      E  VLQ LV ESR Y DGR  TE EI GLLI MIFAG HTS     WTGA LLS      L AAVE    II R          VDY VL EI   R CI  AL MH P  VII  A K F L  RDG  Y I  GH L.... RA.... N    K  .   . A   PV  S  A    G     Q   ASAAI    C   HGDGRH V      KQ  A ..HGRE.R..   D  R  GI  C  M      A AN    Q N S S QA   GR A  K  T 

TaCYP51H50_7B              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      E  VLQ  V DSK Y  GR  TE EI GLLI MMFA  HTSS  STWTGA LLS     YL AAIE    IM R          IDY IL EM T H CIK AL LH P  LLI HA K F V TREG   DI  GH L.... QA.... N    KF .   . IN  SM  N  A    C    AQ    AT      C   HG.ES  A      KR  E ..HG.E.H..   T  Q  G   C         S AI      S S S Q    YKI   Q  T 

TaCYP51H49_4B              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      ED VLQ LI DSK   DGR  TE EI GLLI LLFAG H SS   SW GA LIS     YL AAVE    II K          VDY IL EM T H CIK AI MH P  MVM HVKK F V TREG  YEI  GH V.... QV....      K  .   CME   SM  S  T    S     Q A  SAA  A  C   H..EK  A      QK  G ..HG.Q.DVV   N  L  G   S         S SA        S T Q    YS    Q  T 

TaCYP51H49_4D              c                                                               cc                           c     c  c         c                  c         B      KddddG KG KdG KdddG KdG KG KddG KdddG KddG  KddddG KdG     KG KddddG  KG B          KdG KG KddddG KdddddddddG  KddddddG B B KddG KdddG KG K             D                                                               EQ                           L     E  R         R                  P         G      ED VLQ LI DSK   DGR  TE EI GLLI LLFAG H SS   SW GA LIS     YL AAVE    II K          VDY IL EM T H CIK AI MH P  MVM HVKK F V TREG  YEI  GH V.... QV....      K  .   CME   SM  S  T    S     Q A  SAA  A  C   H..EK  A      QK  R ..HG.Q.H..   S  L  G   S         S SA        N T Q    YS    E  T 

ZmCYP51H12                c                                                               cc                           c     c  c         c                  c         C      JIIIIH JH JIH JIIIH JIH JH JIIH JIIIH JIIH  JIIIIH JIH     JH JIIIIH  JH C          JIH JH JIIIIH JIIIIIIIIIH  JIIIIIIH C C JIIH JIIIH JH J             D                                                               EQ                           L     E  R         R                  P         G      D  MLQ LL DSR YRDGR TTE EV GLLV LLFAG HTS   TTWT A LL      WL AA E    L             IDY VL  MD  H  VK AL LHP   MIL RARR F V T DG EYEV  GR LAGDD DR.... H    G  .   .     G   A  T    A     H   ATV    A R  RH..TE  H  T   RL QRN..DQ.NDAAA   D  LR  V  RS         VTP        P T R Q  S     E  M 
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jk iiii jjk   lll   jjjjjk              TT      TT         TT4LXJ

410 420 430 440 450 460 470 480 490 500 510 520 530   X   X   X   X   X   X   X   X   X   X   X   X   X
4LXJ EF  A  A A  DEEEF DEEF A        DEF A DEEEEF DF      A  DEEEEF A DF DEEEEEEEEEEEEEEEEEF DF  DEEF  DEF  A  DEEEF      DF DEEF A                        L            F     F   R        Y      D   G  S      Y  FGGGRH C GE FAY QL VL S  IRT           P  DFT  V  P G A       I W KR                           VSPGYTHLRDEY PNAHQ NIH WNNDSASS SVGEEV YGF AI KGVSSP LP      R I  H   C  G  M IF   LKWHYPEGKTV PP   SM TL T P ......K I E  NPEQKIGGRHHH..............

TaCYP51G3_2D dG  B  B B  KdddG KddG B        KdG B KddddG KG      B  KddddG B KG KdddddddddddddddddG KG  KddG  KdG  B  KdddG      KG KddG B                        AS  V  N L  VYRDP  YEP R        FGP R ED AGG FS      Y  FGGGRH C GE FAYMQIKVIWSHLLRNFEM MV  SPFP  DWN  M  PKGKA      MV Y RK M                          PL LH C PH     ER   N ........   G G  G   A  ...... TA      A V  A                   E  ..    ET   VV PG     ......  R S  R SAAA....................

TaCYP51G3_2B dG  B  B B  KdddG KddG B        KdG B KddddG KG      B  KddddG B KG KdddddddddddddddddG KG  KddG  KdG  B  KdddG      KG KddG B                        AS  V  N L  VY DP  YEP R        FGP R ED AGG FS      Y  FGGGRH C GE FAYMQIKVIWSHLLRNFEM MM  SPFP  DWN  M  PKGKA      MV Y RK M                          PL LH R SY  M  ER   D ........   A A  V   A  ...... TA      A V  A                   E  ..    GT   VV PG     ......  R S  R SAAA....................

TaCYP51G38_1A dG  B  B B  KdddG KddG B        KdG B KddddG KG      B  KddddG B KG KdddddddddddddddddG KG  KddG  KdG  B  KdddG      KG KddG B                        AS  V  N L  VYKDP  YEP R        FGP R E  AG  FS      Y  FGGGRH C GE FAYMQIKVIWSHLLRNFEM MV   PFP   WN  M  PKGKV      MV Y RR M                          PL IH R PH     ER   D ........   G G NG  EA  ...... TA      A V  A                   E  ..L   ETN  VV PG     ......  R N  . SAAA....................
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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 η symbol refers to a 310-helix. α-helices, 310-helices and π-helices are displayed as 
medium, small and large squiggles, respectively. β-strands are rendered as arrows, strict β-turns as TT letters and strict α-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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