BraCYP9$3D1
BnaCYPS3D1 A
BolCYPS3D1
BnaCYP93D1 C M-S E N L KSHEgINEN R
BolCYP93D2P 1
AlyCYP93D1 { A I PHEKL.EMRYEF LMY L| EBLEKSNE

AtCYP93D1 [ W WHELEMRYEP LMY L| EMLESNE
BstCYPS3D1 [ ER] WHELSERYGP LMY L ELI".SgE
CgrCYPS3D1 [ ] SP WHELSERYGP LMY L EMLESNE
CruCYPS3D3 [ . WHELSSRYGP LMY L

CruCYpr3$3p1l {
EsaCYP93D1
PeqCYPY3J1
MacCYP9Y3AS2
EQuCYP93a127
EguCYP93G14
EguCYPS83J1
AcoCYP93AS5 LEKTHE;|
RCOCYPS3RSE E| I’E LETHE|

W B eﬁmﬁ@m—@ mmmmmwﬂ Eﬁﬂ 101

RCOCYPS3AI6 ol Ew KERLKSHE
RCOCYPS3AGT g vrns§overn iy ol I} I’E LKTHE|
SlycYPo3a42 r ER| \ HKLSERYEELIHIEIE ‘LI’THE
StuCYP93a42 r 1 \ HFL“ RYEPLIHINTE M !LI’THE
CanCYP93Aa42 r 1 $u=rsfryepLIAT L] [’Q LKTHE|
AchCYPS3A101
VviCYPS3A16 ] LS8R¥ErT HI,
PmuCYPS3A50 s K S0 TEHO WHKLSERYEELIHT
PpeCYPS3AS0 r S0 TEHO WHKLSERYESLIHT
PmuCYP93A102 r D TEHQ WHRLSERYEESLIHT
PpeCYPS3A103 r qL L1 PIEHQ WHELSERYG!
PpeCcYPS3a104 r IEHQ GHRLSERYGELIHI
MdoCYPS3A105 r g o TEHO WHELSERYGELIHL|
FveCYP33a106 T r N B e I5H0 WHRLSERIGELVAT
MesCYPS3A118 7 oK s PIgAQ. gHRLSEK¥EPLIHLY
PLrCYPS3Ad ADIQGY A 1 pTEHQ

GraCYP93A87 r S| pTEHQ

TcaCYP93AET Si DIEHQ Sixrs i
CsiCYP93A124 { 0 L3 & TiEHQ ’1—11'1.E
CsiCYP93AE7
CclCYP93A67
CsiCYP93AE9
CclcYPS3RT0
CclCYPS3RES
CsiC¥PS3R125
CsiC¥P93R6E
CclcYP93AES
CclCYPY3AEE
CpaCYP93A13
GmaCYP93A26
PvuCYP93A56
CcaCYP93A110 ; N > KLEWR ] E@LKTHE,
LjaCYP$3A107 [QTY KLEH R EELKTRE
MtrCYPS3A8 rQGY : = KLSME] <E@LKTHE|
CarCyPe3alld [QGY. . EHO HELS MRS KEQLKTRE!
EQrCcYP93alzz MRS S 3 KE@LETHE g
GmaCYP93a3 : <L,Sl {E@LKTHE|
CcaCYP93A112 ! KE@LKTHE|
PvuCYP93ASS . KE@LKTHE|
GmaCYP93A1 . ] 0 y LSEE ] KE@LKTHE|
GmaCYP93A41 LKTHE|
GmaCYPS3A2
MesCYPS3A120 o) ] S BRYEDL
PLrCYP93AE ADIQ g gHKLSERYEPL
CsiCYPI3A65 ; HHELSHEiGEL
CclCYP93A65 HE LSMRNEET
GraCYP93a88 2 BRHRLSHEYGE T
TcaCYP93A88 HEISERYGET
GraCYP93RS89 { S v BNFLSBREEPL
TcaCYP93AEY
PmuCYPY3AGL
PmuCYP93A126
PpeCYPS3ASL
CsaCYP93A83
ClaCcYP93A83 T
GmaCYP93A30 2 g T i SERYGPLVYLE
CcaCYP93a30 r T GHE [SERYGELVEL)
BYUCYPS3A60 r T JHEISERYGELVELE
PYUCYPS3A61 r T FHE [SERY
MtrCYPS3ATE
VviCYPS3A9
VviCYPS3A17
CpaCYP93A1L : ] HKL.SWYEPLMe L iNgCa s
EgrCYPS3A121 r L& $uz1s E
GmaCYP93A19 2ET r I HALSERYGR
CcaCYP93A109 TQDY: HE L WRYGPLMSL
PvuCYP93A62
MtrCYPS3ATL
MtrCYPS3AT2
MtrCYPS3AT3
MtrCYPS3ATE
MtrCYPS3ATT
CarCYP93A11S
MtrCYPS3AT4
MguCYPS3A99 AEYREY NEPLIHTETE
MguCYP$3A100 IRITEY {LSEKHEPLIHISLE)
NnuCYPS3245
NnuCYPS3246
MesCYPS3A11S
RCoCYPO3A54
EgrCYPS3R123
LusC¥YPS3All6
LusCYPS3A117 WP. '_E i~} IEH () HEL \FHGFL ISLEG,
CsaCYP93A84 S piste} ’z LSe0VEPLIALgEC]
ClacYP93ag4 r H
GmaCYP93A24
PvuCYPS3A59
CcaCYP93A113
LjaCcYP93a108
NnuCYPS3249
CarC¥P93EL
MtrCYPS3EL -MLEIQG I LWH K SWY K LS8 RYEELME T
LjacYP93EL —~MLDTQSY. 3 ‘xEL YGELMHIWLG
GmaCYP93EL r WYKLSWRYGELIH !IG
PvuCYP93EL r 0 YK L.SWRYEPL IHTA TG
CcaCYPS3E2
CcaCYP93EL
AtrCYPS3ATS
AtrCcYPS3a81
PeqCYP93A93

SLIHI

0 Hnnnnnonn

LETNE|
LRINE|
KENE|

mMhhhihhinn

e
N

(7]

LETNE|
LETNE|

WinWnnn

H o

S I RS SIS

00N n




PeqgCYPO3A%4 ELEITGHLHLL
AcoCYPS3HZ
AcoCYPS3H3
AcoCYPS3H1 T E f
MguCY¥PS3B36 C LSWRHEPL.VELaT.E)
MguCY¥PS$3B37 LSl F.HGEILHLE
PpeCYP%3B40 A LSl F.FGELLE
PpeCYP93B41
PpeCYP93B42
MdoCYPS3B45
PbrCYPS3B43
MdoC¥PS3B1S C \SHYKLSQOFCE LIRS L
MAdoCYP33B44 T rsflgrerr/R
MdoCYPS3B46
MdoCYPS3B47
FveCYPS3B51
FveCYP%3B52
FveCYP93B48
FveCYP%3B49
FveCYP%3B50
MtrCY¥PS3B10
MtrC¥PS3B11l
CcaC¥P33B61
GmaC¥P33C3
GmaCYP33Civi
BvuCYPS3C1l
BvuCYPS3C33
PvuCYP93C25
PvuCYP93C28
PvuCYP93C26
CcaCYP%3C32
MtrCY¥PS3Cc27 T K o L L STPDL
MtrC¥P93C20 K o L L STPDL
MtrC¥P93Cls - K o L L STPDL
CarCc¥P93c3 / 2 3 o L L H STPDL
CarCYPS3C31 ‘ v ¢ " STPEL
LjaC¥P33Ci? ' "
1jacYp93c29p
1Ljacy¥p93c30
GmaCYP%3B16
GmaCYP%3B19
PvuCYP93B24
CcaCYP93B62
CarC¥P33B6&0
MtrCYP3S3B12 L
MtrCY¥PS3B31 T SBRYGPLI LI!LG
[}
MtrCYP9I3B28 [ E: LLOLEAPLEN P SERYEPLIZLATE
TcaCYPS3B53 T 'NE; (& CIRFH O HF T.SSRYEPT. T ¥ L.l
TcaCYP33B54
GraCYPS3B35 D
CclCYP93B26
CclCYP93B27 L. W v HHLSIF.YGFLM"II
CsiCYP$3B27 L. RS Tak HRLS@RYGPLMS Tl
PtrCYP93BE TN ECTLHHE SIS TSERYGPL I3 L.

S S B

M= NN
N

LR hHEnnEA .

PLrCYP93B33
PLrCYPS3B7
RCoCYPS3B22
MesCYPS3B57
LusCYPY3B59 R ILATFALTEE RN AR
EgrCYP93B58 MTA
CanCYP93B39
BAiCYPS3G2
ZmaCYP93G5 2 IR - FSTWS
SbicYrs3c4 EV\EiWS}\
—— IR
sStic¥P93G13 —
05aCYP93G2 LgTCES
TurcYP93cl
PviCYPS3G7 -EQQESSD o 3 VALHHIDATR-
ZmaCyYP$367 ~EQQPRERDS & BT VST, T - oo O
SbiCYP$3G7 —ssssTsMeiRgr R B v @R v il swrllloE
ZmaCYP93G6 METE
ZmaC¥YPs3Gll
stic¥p93Gll
PviCYPY3F10
PviCYPY3F13
ZmaCYP93FE
SbiCYPS3F7 NPT S ;
HvuCYPS3F1l
TurC¥P93Fll
TurcYP93rl HQ WHR L ‘@ RHEPLLY L& S 102
BAiCYPY3F1 HO WHRT) HGELLELﬁLG ENLK 102

MesCYP33B56

LusCYPS3B55 sEFRTNLARN

CanCYP93B38

HvuCYPS362 R

Sbic¥Pe3G3

BdiCYP93G1 v d G LME TR 1G]
ZmaCYP93G10P

SticYPe3G7 RS £ e T AR WER LMH TR LG
0saCYP93G1

SitCYPY3FS

SbiCYP93F8

TurCY¥P33Fl2

0saCYPY3F1 RERETTGIoTR ? 102

103

1; 130 140 150 160 170 180 190 200 210 220

Ny

20
TME) LTYES ; DF s LTS, 209
LTYCS ; DEx= ¢ 3] 112

TMON,

AcoCYPS3R4 7 S KYGELVELS
BraCYP$3D1

BnaCYPo3Dl 2

BolCYPS3DL KK

BnaC¥P93Dl ¢ -y e R SR e - < EG LTS, 112
BolCYPS3D2P 3

Alyc¥Pe3pl
AtCYPS3DL
BstCYPS3DL
Cgreyes3nl T REMER
Crucyrs3n3 T ) PYGWHWKEM 3
CrucyP$3nl T ) PYGWHWKEMK 3 : 210
EsaCYP$3D1 PYGWHWKEM #x 15 209
PeqgCYPS3J1 PYGPYWREMKR 3 3 ; MTR 3 208
MacCYPS3AS2 SE . PYEB¥WREMKKLC { . 171
EQuCYP93a127 PYGPYWKEMEK | 3 S d 212
EQuCYPo3G14 EYEEYWREVKRLC : : R Yol 214
EQuCYPS3J1l
AcoCYPS3ASS c
AcoCYPS3ASE R B#EV R,
RAcoCYDG3AGE 'F%EEIINFFL Fe T} 188
AcoCYPS3AST ErTgrE g 1A 209
S1yCYP93a42 ) ) EIgRE K 7 : 210
StuCYP93n42 4 H R




CanCYP33a42
AchCYPS3A101
VviC¥PY3A16
PmuCYPS3AG0
PpeCYPY3A%0
PmuCYP9%3A102
PpeCYP$3A103
PpeCYP93A104
MdoCY¥PS3A105
FveCYPS3A106
MesCYPS3A118
PtrCYPS3A4
GraCYP93a87
TcaCYP33A87
CsiCYPY3A124
CsiCYPY3AET
CclCYP93A67
CsiCYPS3A6S
CclCYP93A70
CclCYP93A69
Csic¥P33R125
Csic¥P33R68
CclcYP93Aa68
CclCYP93A66
CpaCYP93a13
GmaCYPS3RA26
PvuCYPS3A56
CcaCY¥PS3A110
L3aCcYP93a107
MtrCYPS3A8
CarCYP93A114
EgrCYP93Al22
GmaCY¥P3I3A3
CcaC¥P33R112
PvuC¥P93A5E
GmaCYPS3A1
GmaCYPS3R41
GmaCYP33A2
MesCYPS3A120
PtrCYP93A6
CsiCYPS3A65
CclCYP93A65
GraCYP93A88
TcaCYPI3A68
GraCYP33A89
TcaCYP33A69
PmuCYPS3A51
PmuCYPS3A126
PpeCYPY3AGT
CsaCYPS3A83
ClaCYP93A83
GmaCYP%3A30
CcaCYP%3A30
PvuCYP93A60
PvuC¥P93A61
MtrCYPO3ATE
VviCcY¥PS3AS
Vvic¥PS3A17
CpaCYP93a1l
EgQrcYPS3aizl
GmaCYPS3A1G
CcaCYPS3R109
PvuCYP93A62
MtrCYPS3AT1
MtrCYPS3AT2
MtxCYPS3AT73
MtrCY¥PO3AT6
MtrCY¥PO3AT7
CarC¥P33A115
MtrCYP33AT4
MguC¥YPI3AGG
MguC¥PS3A100
NnuCYPS3R45
NnuCYP9%3R46
MesCYPS3A119
RcoCYP93A54
EgQrCYP93a123
LusCY¥P33alle
LusCYP33R117
CsaCYP33A64
ClaCcYPS3R84
GmaCYP33A24
PvuCYPS3A59
CcaCY¥PS3A113
17aCYP%3a108
NnuCYPS%3R49
CarCYPS3EL
MtrCYPS3EL
LjaCYP93EL
GmaCY¥PI3EL
PvuC¥PS3EL
CcaC¥P33E2
CcaCY¥PS3EL
AtrCYPS3ATY
AtrCYPS3A81
PeqCYPO3A93
PeqCYP93A94
AcoCYPS3H2
AcoCYP9Y3H3
AcoCYPS3HL
MguCYPO3B36
MguC¥PS3B37
PpeCYP33B40
PpeCYPS3B41
PpeCYP9Y3B42
MdoCYPS3B45
PbrCYPS3B43
MdoCYPS3B15
MdoCYPS3B44
MdoCYP93B46
MdoCYPS3B47
FveC¥PS3B51
FveCYPS3B52
FveCYPO3B48
FveCYP93B4%
FveCYPS3B50
MtrCYPS3B10
MtrCYPS3B11
CcaCYPS3B61
GmaCYP%3C5
GmaCYP%3C1va

DESE
DESFEF
DESFEF
DESFEF
DESFEF
DE-F
GSSDF . F
GSSDFEF BYEEYNREMEE
DESE . DYCDPYWEEM.
PYGEPYWREMEE

LTYES ;nFrf

LTYES: DE - F

LTYES: DE-F S

LTYES: DF - F: BYGPHWEEM
DESE: PYEPYWRKEMER
DESE: PYGPYWREM
DESE: PYGPYWRKEMER
DE. F: PYGPYWEEM
DEWE. PYGEYWKEMER
DEWE . PYGPYWKEM
Bl vE Py WEMKE
DESE : §YCDYWE

LT H ITNNITTRMEM
ELM NNVISRMI

L FELMRELQ
REEELEOELO)
EIgREND

EEIEQFLQ
2

3 F T F T, M
BOE MERET R IMBER

PYEPYWREM:
EYEPYWREMEE
BYEPYWRET
EYEPYWREMEE
PYGPYWKEM.

PYGEPYWREMEELC,

PYGPYWKEL.

MEELC

LTYES: DF
ITYGSSDE I YEPYWRE TRK
ITYGSSDE I YEPYWKE T

LTYETSDESK: BYGDEWKIMEK
LTYETSDES

PYGEPRNEEMERLC

PYGPY¥WE.

¥

i EYGPHWHFM
i =

¥

!

LTYES: DESE
LTYGS:DESE
ITYESSDF]
ITYBSSDF
ITYESSDE]
ITYESSD
ITYGSSDE

c-D i
' LSYCSIEFIIF
FHF

PTReFEINIREL .
"PIFHEE ‘FFL]F‘M‘I"
F.EEE ‘EFL]F.‘MI K ] R ‘
! DEIFEMMFE
DEIEHMMEE
E|

WEE T FLHI 51T {of
ETEFL IMHQ
i E LK S R KS O

L“NNI ISR MHM
INN T TSRMEM|

PHEBPYWKEME:
PYGPYWKEL.

SSDF]
SSDi
SSDi

WL TYCSSNESE

ML TYCSSNESE

TN TYE EDF‘F DPYGEYWKEM
% v PYGPYWKEMKR

EYEEYHKEIRE
PYGPYWK
PYCEYWE
PYEDYWEET

0 1) th [0 00 0]

ﬂhihihihihjhj

RS
iMHM ir
iu

IIS MM
ELLE TN"I" MM, 8




BvuC¥Po3cll
BvuCYPS3C33
PvuCY¥PS3C25
PvuCYP33C28
PvuCYPS3C26
CcaCYP%3C32
MtrCYPS3C27
MtrCYPS3C20
MtxCYPS3CLl9
CarC¥P33C3
CarC¥P33C3l
LjacyYpo3cl?
LjacYP33c29p
1Ljacy¥p93c30
GmaCYPS3B16
GmaCYPS3B1SG
PvuCYP93B24
CcaCYP93B62
CarCYP9%3B60
MtrCYPS3B12
MtrCY¥PS3B31
MtrCYPS3B28
TcaC¥P33B53
TcaCY¥P33B54

GraCYPS$3B35 D

CclCYPS3B26
CclCYPS3B27
CsiCY¥P33B27
PtrCYP93BE
PtrCYP%3B33
PtrCYP93B7
MesCYPI3B56
RcoCY¥P33B22
MesCYP33B57
LusCY¥P33B55
LusCYPS3B59%
EgrCYP93B58
CanCYP93B38
CanCYPS3B39
BdiCYP$35G2
HvuCYP93G2
ZmaCYPS3G5
SbiCYPS3G4
Sbic¥P33G3
Stic¥pe3G1l3
0saCY¥P33G2
Bdic¥P33G1
TurCYPS3G1
PviCYP33G7
ZmaCYPS357
ZmaCYP33G10P
SbiCY¥PS3G7
ZmaCYP33G6
StiCY¥PS3G7
ZmaC¥PS3G1ll
stic¥pe3cll
0saC¥P33G1l
Pvic¥PE3F10
PviC¥PY3F13
SitC¥PY3F9
ZmaCYPS3F6
SbiCYPY3F7
SbiCYPS3F8
HvuCYPS3F1
TurCYP93F11
TurCYP33F12
TurC¥P33F1l
Bdic¥P33F1l
0saC¥P33FL
RcoCYP33K4

BraCYP%3D1
BnaCYP%3D1 A
BolCYPS%3D1
BnaC¥YP%3D1 C
BolC¥P93D2P
AlyCYPS3DL
AtCYPS3D1
BStCYP93DL
CgrcYpe3nl
CruCY¥PS$3D3
CruCY¥PS3D1
EsaCY¥P$3D1
PeqCYP93J1
MacCYPS3A%2
EquCYP93A127
EQuCYP93G14
EQuCYPo3J1
RCcoCYPI3AS5
RcoCYPS3ASE
AcoCYPS3A%6
AcoCYPS3AG7
51yCYPG3R42
StuCYP93Aa42
CanCYP93A42
AchCYPS%3A101
VviCYPS3A16
PruCY¥PE3A50
PpeCYPS3RS0
PmuC¥PS3A102
PpeCYPS3R103
PpeCYP33A104
MdoCYPS3A105
FveCYPS3RA106
MesCYPS3A118
PtrCYP93A4
GraCYP93A87
TcaCYP93A87
CsiCYP93A124
Csic¥P33R67
CclcyPp93a67
CsiC¥P33RES
Cclc¥P93A70
CclCYPS3R69
CsiCYPY3A125
CsiCYPY3A6E
CclCYP93A68
CclCYP93A66
CpaCYP93Aa13

PYGMYWEE I

PYGEYWEE IR

PYGPYWKEI

BYEPYWKEIK

PYGPYWRET
EYEDYWKET

FSVNLEBTITL.RLENNVISE

R LNQF PIFHEEH
LN P TREFE L

GHFNLSDFIWF.
ICKENLEDE IWES.
ICEENLSDEIWES.

§XENLSDE IWES
) il

T ELHG‘FNLSDYI
BDLBEKFNLSDE ITWE,

EETMNIY e

E IMN IX]
E IMN IX]
EIMNIY|
EIMNIY]
EIMNIY]
EIMNIY]
EIMNIY]

ERLTRDONIK:EILDIE
EDEH v EILDIE!
KDLLDILLDVEENDS: EMKLIRENIKEE ILDIE
RDLLDIMLD EVLDLE]
KDLLDILLOVBEDDE ELKLIREN K EILDIE
g FILDLF!

KLTRENTK.\j TLDLES
QLTSENTKSEILD -
ETILDIFM

ETILDIFM

EILDIFH

EILDIFH

SSEIK EILDIFH

FL“WNII’ E IMDIE]

F.LuwNIK EIMDIER

EDEMMERTIRE GOEg RLSIWNIK EIMDIES
ENSMVER IEEEQE' RLSRENIK.FIMNIFS
EFIMNIF®

BEDDN-'E

€TDTS: 17|
€TDTS: 17|
Gspss; 27|
GsDss: 7|
EToTT IT|
GTDTS sT
ETDT““b

EsDTs T

oo vt
€roT -V 1|
0T 7|
€spTs: 17|
€TDTS: 17|
€TDTS 17|
ETDTS: IT|
ETDTS: AT
ETDTS: IT|
BTDTS . IT|

& . ETDTS: ITT

EILDIF®
EILDIF®
EILDIFE
EILDLE]
EILDIF
EIMNIF
FRMNIF
FiMN IE
O ILDIE
R ILD IEY
EILDIF!
EILDIE]

EToTs ! 17|
EToTs ! 17|
€roTs:™
€roTS
€roTS
EroTS
ETDTS
ErDTS
EroTS
EroTS
GTDTS
GTDTS
GSDTE
GsDTh
EDTT
EroTy 7




GmaCY¥P33A26
PvuCYPS3A56
CcaC¥PS3A110
17acYPS3a107
MtrCYPS3A8
CarCYP93A114
EgQrCYP93a122
GmaCYP%3A3
CcaC¥P93Al1l12
PvuC¥P93A5E
GmaC¥P33Al
GmaCY¥P33a41
GmaCYPS3A2
MesCYPS3A120
PtrCYPS3A6
CsiCYPY3AES
CclCYP93A65
GraCYP93A88
TcaCYP93A88
GraCYP9%3A89
TcaCYP33A69
PmuC¥PS3A51
PmuC¥Y¥PS3A126
PpeCYPS3ASL
CsaCYPS3A83
ClaCYPS3A83
GmaCYPS3A30
CcaCYPS3A30
PvuCYP93A60
PvuCYP93A61
MtrCYPS3AT78
VVviCYPS3ARS
Vvic¥PS3A17
CpaCYPS3R11
EgrCYPS3R121
GmaCYPS3A1G
CcaCYPS3R109
PvuCYPS3A62
MtrCYPS3AT1
MtrCYPS3AT2
MtrCYPS3A73
MtrCYPS3AT76
MtrCYPS3ATT
CarC¥P33A115
MtrCYPO3AT4
MguCYPO3A90
MguCcyYP33A100
NnuCYPS3R45
NnuCYPS3R46
MesCYPS3A119
RcoCYP93A54
EgQrCYP93a123
LusCYP9%3A116
LusCYP93A117
CsaCYP33A64
ClaC¥P93Aa84
GmaCY¥P33A24
PvuC¥P93A5%
CcaCY¥PS3A113
17acYPS3a108
NnuCYPS3R4G
CarCYPS3EL
MtrCYPS3EL
LjaCYP93EL
GmaCYPY3EL
PvuCYPS3EL
CcaC¥P33E2
CcaC¥P33EL
AtrCYP93AT7S
ATrcYPS3aAs1
PeqCYPO3A93
PeqCYP9I3A%4
AcoCYPS3HZ
AcoCYP9Y3H3
AcoCYP9Y3H1
MguCYP93B36
MguCYP93B37
PpeCYP33B40
PpeCYPS3B41
PpeCYP33B42
MdoCYPS3B4S5
PbrCYPS3B43
MdoCYPS3B15
MdoCYPS3B44
MdoCYPS3B46
MdoCYPS3B47
FveCYP%3B51
FveCYP%3B52
FveCYP93B46
FveCYP93B4%
FveC¥PS3B50
MtrCY¥PS3B10
MtrCYPS3B11
CcaCYPS3B61
GmaCY¥P33C5
GmaCYP33Civi
BvuCYP9%3C11
BvuCYP9%3C33
PvuCYP9%3C25
PvuC¥P93C28
PvuC¥P93C26
CcaC¥P33C32
MtrC¥P93c27
MtrCcYP33c20
MtrCYPS3C19
CarCYPS3C3
CarCYPS3C31
LjaCyYP93c17
LjaCyYP93c29e
LjaCYP93c30
GmaCYP%3B16
GmaCY¥P33B1S
PvuC¥P93B24
CcaCY¥P33B62
CarC¥P33B6&0
MtrCY¥YPS3B12
MtrCYPS3B31
MtrCYPS3B28
TcaCYPS3B53
TcaCYP93B54
GraCYP9%3B35 D

TVHRT )

FNISDE ITWE|
JFN
ﬁ FLBEKFNLSDE IWF#KRT.DL.OEF}
LEGI’FNI“DFY
EL¥GE~'FNISDFIW
Arjoan GE-'FNISDEIWFI EI
G EEN

DLOGFOGRLAE s R E D)

IREL DE Ty
= DLOGERE

DLOGERK

DLOEFIFE

DLQEE!

DLOE!

3 DL.CE

FNLSD| IWF! N
JENLSD

FNLSD@ T Wi

BMMERTIKE|
YDILMEPIIHE

iﬁ.ﬁq@g@ul
i m 5]
)

T
[E]
]

|

(CHEl
s =]
MG
SR
% 5

MMEK LK
uMERIIK

REDEMMERMIK

REDEMMERM

EDEE

IMEKIIK
ITERTIK

T
]
=]
iz

MIEEIIEEHEE RREKE
VMEBIIRESEEEK
: MMEEIIEEHQEgE
TDLECIIE MMERVTRE SEE DR
LDL’G IMERVIREQEERR
LOLOZ I*jMEF‘.“‘I]F:Eh
<M <F.IE=MMEEIF
[VSBEEDELMERVIR

'iplwi

'<FFDI IIDRT IlEmEE

SEMMERITRE |

LT
=

G
o
=
=
m
[~
L=}
=]

JRYDMMMEE I IRE §

E!DMMEE’ILI’E

REDMMMES I IRE]

GiFNL Dl WFI LD LOG) IIEBIIRE]
LEGLFNL.: DY} WF- ELDLOCHEF REW SMMEIIFE

=
izl
oMl

BEDSR

REDRMMESTTQE |

12 REDR TMER

uIEEE

ECLIECEFNT, EII\ FURIET DL.OGCF]
EL‘GFNL EDNTE FiF ELDLOCFER R
ELHGFNL Dl iF 2. DL.OG
EELIFCEFNLEDE T EFURETDL.OCFER
ELHGFNLD ERELDLOGE]

JoEeI KDL LDVLLDIBEDENSDIKLTKENIE

*
]
]E'I[LDI[Yi
FILDIFE
EILDIFE
EILDIF
L FEILDIHN
L EIMDIN
. FILDIF¥
. FIMDIFv
EIMDIE]
EIMDIF]|
EIMNIFE
EIMNIFE

EDESSEMRLT
EDESSETKL]

{DLLDILLDI
JLLDILLDT
ELDILLDV
JLLDILLDT

LDILIET
LDILIDI
DLLDILLDI
DLLDILLDI
EIKLSRENIKSEIMNMEE
DENSEVRLIRENIR.EV:

EVMDIE

E TMEME]

E IMNME]

E IMNME,

DESSEIELTRENT
DESSETRLIRENT
DENSEIRLIRENT
DENSEIRLIRENT

EDEir EMRLIRENIK}
EDESSEIKLIRENVE; #
EDESSEIRLTRENIK:'E IMNVE|
EILDIY,
3 EIMDIE,
FDLLHILEDI*EDEGHEMI EILDIE,
FDLLDILLEIiENEN EIVDIE!
EDLLDILLEMiENENgEII W ILDIE:
KDLLDILLEIGQEDESSEIKLTR
RDLLDILLEI$EDES] <!
RDLLDILLEISEDES]
RDILDILLEIZEDES]
S RDILDILLEMEDKS] LIRENIX; EIMDMEM
i DLLDILIDIREDRSSEMKLIREN LI ILDLER
\LLHILLDI ED “EEHLT ONIK.EILDLE]
JLIDILLDI EDE\ EMRLT
Y=LLDLLLDI-EDE\ EVRLTK|
IENEN“EMYL“F

EILDIF,
§ ErroIE:
LIRENIK EILDIE

KDLLDILLDI EDQ-SEII’

LCLEDEDNFRO)esMAES fhgshg iani,

b33 KDL
2 O DL
= H{ejn)

DILLDLMERE
DILLIEISODEE
DILLZTSKDEE
EIgDTFs
ET3DTFs
EMigD T i
EMi3 D s

JLLDILMDISEDE®
LNTILLD@EDE |
LNILLDWSEDD,
LNILLDESEDEN:'K
LDOMBELDISE
LDL

-

IRLTRENTE)

S
£

TREHLK: W ILDEE|
TRIWEIK ‘1 foo=g
RBE1 W IADLE!
TRME LK. L DLE}
TE¥HLF I EDLE,
TK¥HIF W TMDEEY
TREE TR W TMERE

\ IMDLF
\ IRDLE]

; glim\w
I80LE

:DH IK g T DLE!
REBIK \IMD |

GHIK \ IMD)
\ IMD)

EEKN]
EEEN,

LDILLDIfEEENEDY

LDILLDSEEDONSE IX
LDILLDEREDONSE T
LDILLDSMODENSEY

LDRLIE@ETDEREr TR
LDELLE@ETDEREE T
LDALLE@EEDEMEE TR
LDALLE@EEDEREE TF
LDALLE@EEDEMEE TR
LDALLESEEDEWEE 1F
LDALLESEEDEREE IKITKE

LD
LD

LLEM20DE i
LLESEQDE
LDWLLE @QDE
LDWLLD@FEDE
LDHLLEDE
LD@LLE JEN,
LD@LLE@EDES

DIKITKE,

LTFI HII"‘I ILD
TREHIKSIILD

LDOMMLDVIEENDNSEMQTLTRRH TR 18V D
LDMMLD EDEHSEIQLTF.I iH T IILD

EToT
€roT
€roT
€TDTS
€rDTS
€rDTS
€rDTS
ETDTS:
ErDTS;
ETDTSSLT|
ETDTS:
ETDTS:
EToTSs: §T]
€TDTSSIT|
€TDTSSIT|

& GTDTSSIT|

BTDTSSVT)
ETDTSSIT

E GTDTSS
E GTDTSS

GTDTSSAT)
BTDTS: IT
EBTDTS: IT
BTDTSSTT)
GTDTSSAT)
ETETS: BT

E IDMFWSETDTSSHT|

€rDTS
EroT
ETDTS
ETDTS
ETDTS
GTDTS
ETDTSEMT|

ETDTS

€ ETDTS: 87|
BerDETSLT
EETDETSIT

ETDTSEI
€roTs i
EroTT. 17|
€rorTsIf
ETDTN ' 15|
3TDTN-'1S
ETDTN' 15|
GTDTN ' TS|
STDTT. TS
ETDRT: T}
ETDTT 1]
TDTT 15|
ETDTT. 15|
ETDTT ]
ToTT: 1
DITSIT|
DITSIS]
prTs I
ETDTTSIS|
€TDTTSIS|
ETDTE: 15|
ETDST
€TDST
€TDST
€TDST
€TDST
€rDST
ETDST
ETDST

GTDTSEI

GBTDTT
TDTT




Cclc¥P93B26
CclCYPS3B27
CsiCYPY3B27
PtrCYPS3BE
PtrCYPS3B33
PtrCYP93B7
MesCYP93B56
RcoCYP93B22
MesCYPS3BS7
LusCY¥P33B55
LusCY¥P33B5%
EgrCYP23B58
CanCYP93B38
CanCYPS3B39
BdiCYP33G2
HvuCYP33G2
ZmaCYPS3G5
SbiCYPS3G4
SbiCYP$3G3
StiC¥P$3G13
0saCY¥P33G2
Bdic¥P33G1l
TurC¥P33G1l
Pvic¥P3E3G7
ZmaCYPS357
ZmaCY¥PS3G10P
SbiCc¥P33G7
ZmaCYPS3G6
StiCY¥PS3G7
ZmaCYPS3G11
StiC¥Pe3G11
0saCYP93G1l
Pvic¥PE3F10
PviCc¥PE3F13
SitC¥PI3F%
ZmaCYPS3F6
SbiCYPY3F7
SbiCYP33F8
HvuCYPS3F1
TurCYP93F11
TurCYP93F12
TurCYPY3F1
BdiCY¥PS$3F1
0saC¥P33FL
RcoCYP33K4

BraCY¥PS3D1
BnaCY¥PS3D1 A
BolCYPS3D1
BnaC¥YP%3D1 C
BolCYP3%3D2P
AlyCYP$3D1
AtCYPS3D1
BstC¥PS3D1
CgrCYPS3D1
CruC¥P33D3
CruCY¥PS3D1
EsaCY¥PS3D1
PeqCYPI3J1
MacCYPS3AG2
EquCYP93A127
EquCYP93G14
EguCYP93J1
AcOCYPI3A95
RcoCYPS3ASE
RcoCYPI3A%6
RcoCYPS3AS7
S1yCYP33R42
StuCYP93Aa42
CanCYP33R42
AchCYPS3A101
VviCYPS3A16
PmuCYP%3AS90
PpeCYP93A90
PmuCYP9%3A102
PpeCYPS3R103
PpeCYP33R104
MdoC¥PS3A105
FveCYPS3R106
MesCYPS3A118
PtrCYPS3A4
GraCYP93A87
TcaCYPY3A87
CsiCYP93A124
CsiCYPS3A67
CclCYP93A67
CsiC¥P33RES
Cclc¥P93A70
CclcYP93A6%
Csic¥P33R125
CsiCYPY3A6E
CclCYP93A68
CclCYPS3R6E6
CpaCYP93a13
GmaCYP%3A26
PvuCYP93A56
CcaCYP9%3A110
L3jaCYP93A107
MtrCYPO3AB
CarCYP33A114
EgrCYPS3R12Z
GmaCYP93A3
CcaCYP93A112
PvuCYPS3AS58
GmaCYPS3A1
GmaCYP%3R41
GmaCYP93A2
MesCYPS3A120
PtrCYP93A6
CsiC¥P33RES
CclcYP93A65
GraCYP33A68
TcaCYPI3A68
GraCYPS3RA8%
TcaCYPS3RE8G
PmuCYPS3AG1
PmuCYPS3A126
PpeCYP93A91
CsaCYP93A83

[ S 5

2]

(IR N N W Tl ]

I
L8
I
L8

(5]

I
I
I
L
L
L
L
I
I
I
I
I
I
I
L
L
LS

ELTNHP@T
ELIDHP@TM
ELINHP!:

ELINHpﬁMLE
ELINSD® B
ELINHP®TEE]
FLINERETHOR
ELINHPBIEEK
ELINHPRITMQ.
ELINHPETMOF
ELINHP® TMQK

ELINOP@Y
ELINHP. 10
ELINHPIE TMER
ELINHPTM
ELTNNPRTLER
ELINHPR ITME
ELTNHPR ITME
ELTNHPE TMR K

REEIDS
REEIDY
REEIDS
REEIDSVIGK
EEEID LIE

REEIDS
REEIDS

¥ RGETD)

ELINHL‘I*
ELINNEE \MMEI

ELMNHPR’LE

ELINHPEVMEK
ELINHPE

REEID
REEID

RGEID

MMEHEEQEIDS

RQEIDS
RQEIDS
REEID,

RQEIDS

RKEIDgE
REEIDSVY]
REEIDSVY
REEIDSVVER

ESDIGNLEYT.Q
ESDIGNTL.EYT.Q

N KDLLDILLD [SEEER S 308
it KDLLDILLD (cygshlTatiy 308
it KDLLDILLD (cygshlTatiy 308
DLLDMMLD ETDTT 307
DLLDMMLD ETDTT 304
) T DT 305
LDIMLD T DT 308
LDIMLD T DT 284
LDLLLDI ETDST 245
GTDTS 315
GTDTS 315
GTDTS 295
TDTT 322
bidalii 314
€sDTT 315
€sDTT 313
€sDTT 313
€sDTT 316
€sDTT 312
EILDIER ESDTT 310
¢-EVLDIEM ESDTT 315
GSDTS . ATEEHE]
GSDTS ASENE:Y]
GSDTS . ASEEHE
ESDTS: ASEEHE]
ESDTS: ASEPES
LLDILMD: (sl M 320
) LLDILMD: SESDTS: ASEPRL]
JLLDILMD: M 316
JLLDILLOM] [ERECANN 316
JLLDILLE] [EEEANL 315
(DLLDILLD: TRDNIN GSDTS . ATEEHT
EMRLERDNIN —— 300
GroTTH TR
EMRLYRDN LK -8 pe R 310
EMRUTRDNIK) (cydslbyTiny 318
EMRLIRDNIK) B chusiiing 319
EMGLTRDNT (cydslbyuTigy 321
EMELTRDNIK) (cydslbyTigy 317
EMQLTRONT [cyusbyTRE 203
i EMELSRONIK] ErorT: ITIEE
DM*IEDD EMELSRONT 308
DMEEDE®- EMELSRDNIK EToTTa ITRERN]
EMRLIRDNIX 317
EMKLEREDIN 318
350 400 410 420 430 440
1 L1 1 | 1 P [ P
TERDRY N EDPLEEKEERE: 419
TERDEY 322
IERDEY 227
IERDEY 322
IERDEA 258
ErDS 419
IGRDSE 419
IERDS 420
IERDEY 418
IERDEY 420
419
418
oMEMRE: TRE R E e SRDPUYWEDEPLEERDEREL o vl
5 IERDPBEWEEDPLEFRPE REMo RS
IERDPUHW S DT K EQPE REMASEFE
NLW-§ERDEE¥War DPLEFREEREM SEES
405
IERDPIHWEDN 416
IERDPHW, 423
IERD 403
IERD 421
Ik ]FDPI 423
1| rnpu Y 429
1§rDpBY 429
126
388
426
427
425
424
401
427
% 7425
§ 424
§ 425
ss TRLETN 422
SSEE F 423
ST Ty 353
ST R 395
s R 378
376
425
ISRDEEH 425
ISRDERH 425
ISRDEY 424
H EFSPERE 424
EEPLEF!PEEFI,E 409
IERDEEH 425
IERDEEH 425
IERDPWH 343
IERDEEH 419
IERDPEH 425
NeLEEResRE L R
IGRDPEHWENPLEEREERE I ol el
ZERDECHIEFEDELTE REEREL SRy
LLERESSIZIZEN IGRDPRH ENPLEERPERE VUSR]
DLIERESSEH IERDPNHWEESPLEERPERE TAMKEN
SSEe B MR 1o
SSKH IEﬁp EERPERETEVEE
ss D 421
ss 1416
ss | 426
ES NIWSLERDEEAY 426
ESS NLWSLERDE: 421
ES; NLWSLERDP i I 426
EST E 423
ES! I TE 426
= 424
= LERDE: 423
= §roofl 422
= TgRDEgHIY 422
s TERDESHNEENELEEOPE REL Sy
s TERDPEYWEENPLEFIPE REMB LY




ClaC¥P93A83
GmaCYPS3A30
CcaCY¥PS3A30
PvuCYPS3R60
PvuCYPS3A61
MtrCYPS3AT78
VviCYPS3AS
VviCYPS$3A17
CpaCYP93All
EgrCYPS3R121
GmaCY¥P33A1%
CcaC¥P33R109
PVuCYP93A62
MtrCYPS3AT1
MtrCYPS3ATZ
MtrCYPS3AT3
MtrCYPS3AT76
MtrCYPS3ATT
CarCYP93A115
MtrCYPS3AT74
MguCYPO3A90
MguCYP$3a100
NnuC¥P332a45
NnuC¥P33246
MesCYPS3A119
RcoCYPS3A54
EgQrcYp93aizs3
LusCYPS3A116
LusCYP93A117
CsaCYP93A84
ClaCYP93A84
GmaCYP93AZ4
PvuC¥P93A5%
CcaC¥P33A113
Ljac¥YP33a108
NnuCYPS3R4G
CarCYPS3EL
MtrCYPS3EL
LjaCYP93E1l
GmaCYPY3EL
PvuCYPS3EL
CcaCYP93E2
CcaCYP%3EL
AtrCYP93AT7S
AtrCYP93AB1
PegCYPS3RS3
PeqCYPO3A04
AcoCYPS3HZ
AcoCYPS3H3
AcoCYPS3H1
MguCYP93B36
MguCYP93B37
PpeCYP93B40
PpeCYP93B41
PpeCYP33B42
MdoCYPS3B45
PbrCYPS3B43
MdoC¥PS3B1S
MdoCYPS3B44
MdoCYPS3B46
MdoCYPS3B47
FveCYPS3B51
FveCYP%3B52
FveCYP93B48
FveCYP%3B49
FveCYP33B50
MtrCY¥PS3B10
MtrC¥PS3B11l
CcaC¥P33B61
GmaCYP93cs
GmaCYP33Civi
BvuCYPS3C1l
BvuCYPS3C33
PvuCYP9%3C25
PvuCYP93C28
PvuCYP93C26
CcaCYP%3C32
MtrC¥P93c27
MtrC¥P93C20
MtrC¥P93Cls
CarCcyYP93c3
CarCYPS3C31
Ljacy¥p93ci?
1jacYp93c29p
1LjacYp93c30
GmaCYP%3B16
GmaCYP%3B19
PvuCYP93B24
CcaCY¥P93B62
CarC¥P33B6&0
MtrCY¥PS3B12
MtrCY¥PS3B31
MtrCYPS3B28
TcaCYPS3B53
TcaCYP33B54
GraCYPS3B35
CclCYP93B26
CclCYP93B27
CsiCYP$3B27
PtxCYD93BE
PtrCY¥PS3B33
PtrCYPS3BT
MesCYP33B56
RcoCYPO3B22
MesCYPS3B57
LusCYPS3B55
LusCYPS3B59%
EgrCYP93B58
CanCYP93B38
CanCYP9%3B39
BdiCYP$35G2
HvuC¥YPS3G2
ZmaCYP33G5
Skic¥P33G4
Sbic¥P33G3
StiCc¥P93G13
05aCYP33G2
BAiC¥PY3G1
TurCYPS3G1
PviCYPS3G7
ZmaCYP93G7

15
T}
b,
b, ELIiHP MMF
LEELIHHPIMMI
I ELINENSMMEK
ELINHP® IMEK
L:ELING
HSELINNDAT

ELTNNPi TMEK
LSELINHPIIMQOKR
LSELINHPIIMQKR
MSELINNPEVLEK
MSELINNPEVLEK

ELTNHPR TRRE

ELINHPRT

ELITNHPTT)

ELTNHPRTT,

ELTNHP!:

RQEIDS
RQEIDS
REEIES
REEIES
REEIDS
RGEIDS
REEIDS
RKEIDS
KQEIDS
RQEIDS
RQEIDS]
REEIDS
REEIDS
RKEIDS|
RGEIDS:
REEIDS
REEIDS
REEIDS
REEIDS
[=1DS
QEIDS:
REE IDEV
REEMDS
REEIDS
REEIDS
REEJDS]
QEEIDS
QEEID‘

ETDI'NLPYIQ
ENLPYLO

LIQE DLENLPYLO
RLIQESDLENLPYLE

!QELD“IQGF
RKEIDSIIEK ENDIBNLDYLO

EHDIENLPYLQ

=

mmWnnnhno
mhhnGhnhnho

LEFMEDRE I ey
LEFMPEREL

DNPLQFQPEFFM

HNLW IGHDPE

BNV . IGRDPIgH

REEIDS
REEID

DNPL¥F\PEEFL:S

ELINNZis T i3
ELVNNPR T i
ELINNPMSMEE
ELINNPMEMQOR
MSELTNHPETILQ
MSELTNHPEILEKR
[VEWSLSELTINHP,
EFW- ISELTNNPRVLY
I

EVINHPIV
ELINHPEY

iDWS LSELINN i
s T H SELTNNP!
DW.- .- ELTNN
jDW .- LSEL.TNN
jDW.- LSEL.TNN

I
=
=
=]
]
[l
=
=
RN
S A v s s s

I
=
=
]
[l
=
=
=]

15t
= E
(==
(sl
(Sl
E

z =
==
=l

ELINHP%ILEY
ELINHPEILEH
ELINNPHY
ELINSP
ELINSPSY
EMINHP,

WSLSgLINHP
ELVNHP!:
ELMNHP!:
ELMNHP!:
ELMNHPI
F LMNH P!

ESDIENLPYLO
ESDLENLPYLO
ENDIENLPYLE
JENDIENLPY¥LE
SDIEDLPYLG
SDIENLPY
-QErnL-NLprQ

BELDE TVER
WEETDS
WFETDS

'NLPYL!
ENLDYIQ
ENLDYIQ
ENLPYIQ
ENLPYLQ

ESDEENLEYIQ
BorENLEY 1
ESDLENLEYIQ

FEEID

REEIDS

REEIDS
S
S
S
£
£
S

EEEIDu
REEIDS BNT.P¥ I

BNLPYIR

DI'NLPYIE
DIgNLEY I
SERRELAE:
ENLEY 1]

BN LDY )
VSESDEENLEY I
--EEDS-NLPYIE
T DIENLPYTQ

VOB .Y 10
ESDEENLPYLO
ESDEENLPYLO

LVEESDEENLEYIQ

RIIQESDMENLPY IO

RIVQESDRENT.PY¥ T()
ESDVENLEYLQ

-NLEYIM
ENT Y T
SSTPY IQ
=N T.DY I

REEID

ROEID
1

RQEIDE

FDEID

IIRED HPPIPMIHF
ITIRETLRLHEP} PLvHF
ITRETERLHPIENDPTVER)
IIFETHRLHPIENPL
IIFETHRLEPIUET

'ETLELHPFV.LIHE'

E| "LHPIZuE

ITRETHRLEPS
ILFKETLRLHEP}S

IIHETMFLHPPIPMIEF
ITRETMRLHPEMPMIMR

IIKETMRLHPEMPIIMEE

SIIKETMRLHPEMPMIME

11ferl=
IIFETLR
LRETLR

LE
LE

0 0t 0 0 0
< =<

i

IPAETHLE
YL TP T LE

YaIP\IT LE’
|

TELEFINTWSTRRDPRY!

LERDPS

WIEDPLHFKPEEFI
IGRDPREW)

EDPLEEKFEREL
IGREMHWEENPLEFY EDREL|
IGRE QYW DPLEFEPEREL|

INNES T SRDPWAKNPLEEQPEREM

nfis T Broe il

PLEFRPEREMSS
INDLEFWCEREL @
PEREL3
PLDFRCERET oiR
PLDFRMERET iR
ENPLDFSPEREL oM
LDEGFEREL S

N LWSMERN P

VISR DPILeii)
IGRDPgiy

IGRDPAYW)
IGEDPEY

IGEDPEY

TIEBRDPy;

ENPLDEQPEREL Sk

EPLE EREL
iPLEF§PEEFL

2 &

WPLEFRPEREL
ENPLEERPEREL
FF RPERELL
EERPEREL!
EERPEREL!
DEPEFERPEREL
LEEREPEREL

Dis
4PLEFFPEFFI
APLEERFEREL

mHEHEAAE D

ED
W#NPLEFF.PEF.FL\
i
l NBLDEKPEREL
KNPLEERPEREL:
DPLREQPEREL,
DELEEQPEREL
EDPLEEQPERFEAN

417
423
426
427
427
427
298
297
425
420
426
426
427
425
423
337
355
424
290
421
419
421
429
429
426
427
339
242
422
425
420

1420

420
417
313
425
231
423
423
422
422
127
299
420
410
353
425
425
401
433
420
423
424
424
424
421
278
422
417
410
386
419
421
416
417
414
414
414
412
418
414
405
406
418
403
414
122
418
414
418
421
418
419
399
415
431
431
429
429

1257

431
432
430
425
425
422

0 417

417

0 412

ISTERDPI
NLWS IERDPS ;

B neurE oz e o
dwlﬁnpmnmnu
SYWEENEMEERPEREL
EZPMEERPEREL
N TF@l I§RDD
NIESIERD)
NIESIGRDE
NIESIGRDE
NIESIGRDE
NTESTERDE
NTESTERD)
INLW: TERDE:

EDPLEEREEREM
=3 PLOEREEREM

ywln,pLEFEpDEFLpD
HWEQW . FERPEREMIRE

REEVD

BEEID

ESaT.K|
WIE\PL—FEPEEFM G
YWgFEaDLEFREEREM|

416
413
414
417
393
354
423
423
404
431
423
424
422
422
425
421
419
424
429
219
427
427



ZmacYP$3G10P

SbiC¥Pe3G7

ZmacYP93GE

SticYPe3G7

ZmacyYPe3611

SticYPS3G11

05aCYP93G1

PviCYPS3F10

PviCYPS3F13

SitCYP93FS

ZmaCYP33F6

SbicYPS3F7

SbicYP33F8

HvuCYP93F1

TurCYP93F1l

TurCYP93r12

TurCYP93Fl

BAiCYP93F1

0saCYP93F1

AcoCYPS3K4

450 460 470 480 490 500 510 520 530 540

BraCYP93Dl L SLFSLEPKVNF 505
BnaC¥PS3Dl A A SLFSLEPKVNE 408
BolCYP93D1 A SLFSLEPRVNF 313
BnaC¥P$3D1l C A SLFSLEPKVNE 408
BolCYP93D2P A SFISLEPRVNE 344
AlyCYPS3DL SFSLLEPRVNE 505
AtCYP93D1 OSFSLLEPNVNE 505
BstCYP93D1 SYFHLNRRPTS 506
CgrcYP93Dl SYLHEN 499
CrucYP93n3 SYLHEN 501
CrucYP93pl DSYLHE 500
ESaCcYP93D1 DSEVELEPKVIE 504
PeqCYP93J1 506
MacCYP$3A92 FGQHFELIPFG“GFF 431
EQuC¥P93Aa127 EOHYSLL.PEESERE 509
Eguc¥P93G14 REQHEQLLPEGSER 517
EQuCYP93J1 405
AcOCYPS3A9S REQHECTTREESERRY 505
AcoCYPS3A98 GQHFELLPEGSER 508
AcoCYPS3AS6 E.GHHY!LLEFGSG 3 493
RCOCYPS3AGT 511
SlycYPo3a42 518
STuCYP93a42 524
cancYP93a42 520
AchCYPS3A101 516
VviCYPS3A16 422
PmuCYP93AS0 515
PpeCYPS3AS0 516
PmuCYP93A102 514
PpeCYPS3A103 513
PpeCYPS3A104 462
MdoCYPS3A105 513
FveCYP33a106 506
MesCYPS3A118 513
PLrCYP33A4 511
GraCYP93A87 504
TcaCYP93AE7 511
CsiCYP93A124 427
CsiCYPY3AET

CclCYP93A67

CsiCYP93AE9 376
CclCYP93AT0 513
CclCYP93A69 513
CsicYP93a12s 513
CsicYP93a68 511
CcclcYP93aes 511
CclcYP93AE6 498
CpaCYP93A13 515
GmaCYP93A26 ! 3 GQHFEMIPEGSER 516
PVUCYPY3AS6 3 FGQ1F=LIPFG“GFF 432
CcaCYP93A110 GQHD‘LIPFG?CE MEEPE T LR 507
LjaCYP93a107 i CQHEGLIPECSEr Ry MEEGSIELTLER 513
MtrCYPS3A8 OHELTIPEGSER [MEERPELTLER 511
CarCYPS3alld REQHFELLOFESERRE 509
EQrCcYP93alzz GOHEQLLPEGSGR 482
GmaCYP93a3 FGQHYELLPFGSGEF 505
CcacYP93allz gomygLIPEESEERy 465
PvuCYPS3A58 F.GQEF\ \LLPFGTGFFE “PGHMST, 509
GmaCYP93A1 EOHYIE TPFESERRECRERST. 507
GmaCYP93A41 REQHYEN TPFGSGRRACEEEST 507
GmaCYPS3A2 GQHYEH TPEGSER 502
MesCYPS3R120 514
PLrCYP93AE 513
CsiCYP93AES 421
CclCYP93A6S 515
GraCYP93A88 513
TcaCYP93A88 517
GraCYP33a89 515
TcaCYP33A89 EouFLLFGsaR 513
PmuCYPY3AGL REQHFER LEFGSERREC 510
PmuCYP93A126 ! GQHEY 510
PpeCYPY3ASL ! 509
CsaCYP93A83 480
ClaCcYP93A83 505
GmaCYP93A30 B 1 DLKEQHFELLEFE 511
CcaCYP93A30 s 513
PvuCYPS3A60 B DLKEOHEELLEEFE 513
PYUCYPS3A61 S 1 DLECOHEELLEEG 511
MtrCYPS3ATE EF 1 NLEGONEELLEEG . GR 512
VviCYPS3A9 G- SLESHA FGQHFELLPFGQGEF.‘ 388
Vvic¥PS3A17 INRRIB) GQEF\  LLPEGSGR 382
CpaCYP93A1L NERRQTFISBIgat clor-iacimmeya < clabat 523
EgrCYPS3A121 5 509
GmaCYP93A19 FGQNFQLLPFGTGFF 5 508
CcaCYPS3A109 EENSQIMPFETERR ST 507
PvuCYP93A62 EONEQLMPEETERR ST, 506
MtrCYPS3AT1 EONEQLMPEETERR ST, 509
MtrCYPS3ATZ ECNECBMPEETERR A CoES 507
MtrCYPS3AT3 | L REONEQE TPECHERREC s 420
MtrCYPS3ATE D AREONE CLMEEESERRE 7L 441
MtrCYPS3ATT L 510
CarCYP93ALLS BEENYOL IEFETERRC g 376
MtrC¥YP93AT4 83 D KEONH O} I} 505
MguCYPS3A99 504
MguCYP$3A100 507
NnuCYPS3A45 520
NnuCYPS3246 519

MesCYPS3A119

515

132
429
358
425
425
424
419
306
124
429
428
429
431
426
239
261
324
426
426
427



ReoCYPY3ASL B--#ovvENTIc——-- 525
EgrCYP93a12s3 1 ~ 416
LusCYPS3A116 < EOHEFMLPEGSER z 1 e T-— 330
LusCYPS3a117 < REQHEFMLEEGSER 7 7 1 509
CsacYPO3ag4 506
€lacYP93ag4 501
GmaCYP93A24 517
PvuCYP93A5S 3 TFPLCHEKCSN 514
CcaCYP93a113 : ) y FPLCYAC--— 510
LjaC¥P33AR108 313
NnuC¥P$3a4s GN ] ] H FsvTES——— 515
CarCYPS3EL - 320
MtrCYPS3EL GOYYQLLPEGSER 513
LjacYPe3EL REQY¥OLTEEGSER 7 7 509
GmaCYPS3EL 511
PvuCYPS3EL 509
CcacyYPe3E2 222
CcaCYPS3EL 311
AtrCYPS3ATS 510
AtrCYPS3ASL 500
PeqgCYP93A93 i d 443
PeqgCYRO3R94 VB 1 [VRGOHE S LI PEGSERRECPENTE ‘ { A 515
AcOCYPS3H2 SD-DNON: 3 DN 520
BCOCYPS3H3 : 4395
RCoCYPE3HL 3 = LgEREELT 530
MguC¥YP3I3B36 VOMEFEPELT i 7 sz 509
MguC¥Pg3B37 e geEr fon Ny l 512
PpeCYP33B40 G 3 Y R] Rvislel LEMDERPELTEER ST 523
PpeCYPS3B41l G s LEMDEEPGETEER g 523
PpeCYP93B42 i LEMDERPELTEER ~FSLLNILDP 523
MdoCYPS3B45 ) S SDRNNMNR-DDVERAYIRE | By T1og ~FSSLNILDE 520
PbrCYP93B43 278
MdoCYPE3B1S NL o LoD S LLDVLDE 522
MdoCYPS3B44 q { DegRR - T WV SNLHG 519
MdoC¥PS3B46 q 3 K| e LEMDEREEMERE R 1 r 506
MdoC¥PS3B47 [ Y . EMDEE PEMBRE R 1 486
FveCYPS3B51 T i B 'u"El‘jEIEEFGLT PR i 514
FveCYPS3B52 G e c VEMDEEPELTRER 78R 514
FveCYP33B48 ! 1 < T D u.rEru:-EEpGLT':m:: 1 _rssiiEve 513
FveCYPS3B4S c i v 5 TgER 1 _rsspIRYE 513
FveCYPS3B50 ! R < T by T TMDESEGETRER 1 515
MtrCYPS3B10 511
MtrCYPS3B1L 510
CcaCYP93B61 507
GmaCYPS3CsS s16
GmaC¥P93Clv2 512
BvucCYPe3cll 497
BYuCYPS3c33 -84 1. ) [ REQHE QL LPEGSERRYC B o 3 1 498
PvuCYP93C25 'LDLF.GQHFLLPFGSGFE ! i 518
PvuCYP93c28 479
PvuCYP93c26 515
Ccacyps3c3z 223
MtrCYPS3c27 518
MtrCYPS3c20 512
MtrCYPS3C1s 518
CarCYP$3c3 522
CarcyYp93c3l 514
LjaCc¥p23ClT 514
LjaC¥P33C2%P 399
LjaC¥P23C30 I v (s s 514
GmaCYP93B16 < MRAT.ETHT s i Bcr { 527
GmaC¥YP93B1g 1 IDHFGEHFELLPFGSGFF MREL M g 1 527
PvuCYP93B24 < 1 525
CcacYP93B62 i 1 523
CarCYP93B60 ) 3 IDMEEEEGLT‘EPE § 1 393
MtrCYPS3B12 yToMDEGRELTRER 1 523
MtrCYPS3B3L ) 3 3 IDMDERBELTHEER 1 528
MtrCYPS3B28 526
TcaCYPS3B53 51%
TcaCYP23B54 516
GraCYP%3B35 D 513
CclCYR93B26 3 < MErEPEL 3 1 503
ccleyps3p27 3 e gRETSEeR { 503
CsicYP93B27 e < MEFEPET.SEER { 498
PtrcYPS3Bs 518
PtrcYP93B33 515
PLrCYPS3BT 512
MesCYPS3BS56 520
RCoCYP93B22 435
MesCYPS3BST 454
LusCYPZ3B55 520
LusCYPZ3B5%9 520
EgrCYP23B58 498
cancyYP93B38 530
cancyYP93B3% 513
BdiCYPS3G2 509
HvuCYPS3G2 506
ZmaC¥PI3G5 516
SbiCYPS3G4 517
SbiCYPS3G3 519
StiCcYP93G13 511
0saCYPe362 514
Bdic¥P93G1l 521
TurCYPS3G1 220
Pvic¥P23GT 513
Zmac¥Pe3G7 517
ZmaC¥PS3G10P 218
SbicYPe3GT 521
ZmaC¥Pe3GE 443
s5ticyPs3e7 517
ZmaCYPS3G11 444
SticYP93G1l 513
0saCYPS3G1 505
PViCYP93FL0 306
PviC¥P93F13 215
SitC¥P93F% 520
ZmaCYPS3F6 523
SbicYPS3F7 524
SbicYPe3Fs 526
HvuCYPS3FL 512
TurcyYpg3Fil 239
TurCYP93Fi2 261
TurCYP$3Fl 324
BAiCYPS3FL 511
0saCYPS3F1L 519
BCOCYPS3K4 528




S2 Fig. Alignment of the plant CYP93 proteins used in this study. MAFFT
software was used to apply thefor amino acid sequence alignment of the 214 CYP93
proteins. The shading of the alignment represents different degrees of conservation
among sequences. The P450 motifs and substrate recognition sites are underlined.

10



