T

isoflavone-7-0-
f-glucoside &"-0-
malonytransferase (Ca)
isoflavone-7-0-
f-glucoside 6"-0-
coenzyme madonytransferase {Pc)
231115

malonyl-Co

L
apigenin 7-O{6-malonyl-G-D-glucoside)

UDP-L-rhaumnos:

lutealin biosynthesis

apigenin

flavone 7-0-f- glucosyltransferase (At At-UGTF3ES
flavone 7-0O-synthase-i- glucosyltransferase {Pc)
flawore 7-0-F- glucosyltransferase (5i% 5i-5i015553m

UDP-D-glucos flawone 7-£-f- glucosyltransferase (Br ) Br-Bral34605

flavone 7-0-0- glucosyltransferase (Hy ) Hy-AKIT5409

up flavore 7-0-f- glucosyltransferase (Pt Pt-Potri 001 G302900.1

flawone 7-£-f- glucosyltransteraze {Cp) Cp-evm.model supercontig_200.20
flawone 7-&-f- glucosyliransferase {Os); Os-LOC_Os08g39070 .1

flawone 7-0-F- glucosyltransferase (2mb: Zn-GRMZMM2G091176_FO1

[+ 15 isozymes]
2.4.1.81

v
T-0-f-D-glucosyl-apigenin

fla: F-0- gl ide 2"-0-F-L- rhamnosylRransferase (Cm)

flavanone 7-0- glucoside 2°-S-f-L- rharnosyltransterase Pyl Py-Paire 0001 1096m

flavanone 7-0- glucoside 2°-&-f-L- rharnosyltransferase ¢Sk Sh-Sh02g005913 .1

flavanone 7-£- glucoside 24 -fi-L- rhamnosyliransferase (S50 S5i- Si0321668m

flawanone 7-£- glucoside 25 -F-L- rhamnosyltransterase {Bd ) Bd-BradiSg21190 .1

ARITEE26 (Hv ) Hv-ARIT5826

flavanone 7-0- gluocoside 2°-S2-f-L- rharmnosyltransferase (Pt P-Potri 008 G024900 1

flavanone 7-£- glucoside 2°-&-fi-L- rhamnosyltransferase (Cp ) Cp-evm.model supercontig_19.19

+

L::'P flawanone 7-£- glucoside 25 -F-L- rhamnosyltransterase (W )W -GSV TON 034736001
flavanone 7-0- glucoside 22 -fi-L- rharmnosyltransferase (Meh Me-cassavad 1 _030489m
LOC_O0s07g47550.1 (Os): Os-LOC_Os07g475501
flavanone 7-£- glucoside 2°-&-fi-L- rhamnosyltransferase (Zm) 2m-GRIMZM2G174192_PO1
[+ 11 isozymes]
241236

in 7-0r h idosid

Py

1. Apigenin

flawone 7-5-f- glucosyliransterase (Pw) Pv-Pavire00025139m
flavone 7-0-f- glucosyltransferase {Shy Sh-Sh07g023920.1

flawone 7-&-f- glucosyliransterase {Bd); Bd-Bradifg21170.1

-_—

UDP—D—apiuse—-\
flavone apiosyltransferase {Pc)

unp_‘_,/ 24225
H-I-

L J
T-0-{-D-apiocfuranosyl-{1-2)-;-D-glucosyl}-apigenin



flavonoid 3'- monooxygenase (At): At-CYP?5BE1
flavonoid 3'- hydroxylase {Pf: PF-SHT12

naringenin 3'- hydrozylase {S5i) S5i-S5i0533366m

flavone synthase (Ge): Ge-CYP9362

oxygen

"+ naringenin - hydrosylase (Bri: Br-Brad09312 HADP nar!ngen?n,NADPH:oxygen ox!doreductase (5 Si-5i027554m 2-oxoglutarate flavone synthase (Ge): Ge-AY230247
HADP naringenin - hydrosylase (Hy) Hy-MLOC_59533 .1 sxygen raringenin, MNAD PH:oxsygen oxidoreductase (Hy) Hy-MLOC_151601 flawone synthasze (Mt) ME-BMP7IE23
naringenin 3'- hydrosylase (Pt P-Potri01:35073300.1 maringenin, MADFH:oxspgen oxidoreductase (Pt Pt-Potei01 062273001 flaware sytthaze (Mt Mi-BGE45492
‘”"“'g":'l\ rarigenin 3- hydrosylase (Cpd Cp-evm.model supercontiy_25.127 naringenin NAD PH:oxygen oxidoreductase (Me): Ha0 flawvone synthase { Cp:
naringenin 3'- hydrosylase (Me) Me-caszsavad. 1_018583m 2Hy0 Mejcassgvaﬂ.l _00F267m _ 052 Cp-evm model supercontig_119.69
NnDP"‘/ naringenin 3'- hydrosylaze (Gm) Gm-Glymatdgd 10106 HADP* naringenin, MADFHoxsygen oxidoreductase (Gml Gm-Glymal 19153302 succinate 1.14.11.22

Hy0

naringenin 3'- hydrosylase (Zm); Zm-GRMZMSGE22100_FO01
flavoroid 3'- monoosygensse (Mty ME-TC99759
FLAVOMOID - HYDROXYLASE {51 SI-3GMN-U316021

[+ 5 isozymes]

[+ 109 izozymes]
[1.14.13.88]

Lk
eriodictyol

leucopelargonidin and leucocyanidin biosynthesis
hesperitin glycosice biosynthesis

oxygen
2-oxoglutarate

flavone synthase (Ge): Ge-AY 230247
flavone synthase (M) Mi-BMFTIE23
flavone synthase (M) Mi-BGE45492

flavione synthase (Cp

flavone synthase (Ge):
eriodictyol, NADFH oxypgen oxidore
eriodictyol, MADF H:oxygen oxidoreduct:
eriodictyol, NADFPH:oxygen oxidoreductag
eriodictyal, MaDPH:ox=ygen o
Me-cassavad 1 _(]
eriodictyol, MaDFPH ox=ygen oxidoreductas
[+ 5 izozym|

0XYyyEn

MADP
H+
Nnnp+‘/

acacetin biosynthesis

Ge-CYPI3B62
uctase {5y Si-Si027594m

& (Hv) Hy-MLOC_15160.1
e Pty Pt-Potri.010G227300.1

icoreductase (Me )
07267 m
& (G Gm-Glymal 1915330 2
’3]
flavonoid 3'- hydroxylase {Pf): Pf-SHT12
flavonoid 3'- monoosygenase (at) At-CWPYTAG
flavoneid 3'- monooxygenase (Zm): Zm-prf
flavonoid 3'- monoosygenase (Mt MM-TCI9759
FLAVOMNOID 3'- HYDRORWLASE 51 S-5GN-U316021
flavonoid 3- monoosygenase (Gmy. Gm-Glymal Bgl2400.1

succinate - Hy0 flavonoid F'- monoosyoenase (he) Me-cazsavad 1 _026219m
COy Cr-gvrn model supercantia_119.69 flawonoid 5'- monoosygenase (Cpl Cp-evm model supercontig_S94.73
Hy0 11412z flavanoid - monooxygenage (P PHPotri04iG1 027001

flavonoid 3'- rmonoosygenase (Hy ) Hw-MLOC_B8312.1
flavonoid 3- ronoosygenase (Br): Br-Bral33755
flavonoid 3'- monooxygenase (5 Si-5i032566m

[+ 1587 isozymes]

1.14.13.21

2. Luteolin




tyrosing biosynthesis 11

L-tyrosine

2—nxnglutamtex\
L-glulamaie‘/

tyrosine aminotransferase (Ao}
aromatic-amino-acid transaminase (At): At-ACS512
tyrosine transaminasze (Pl Pyv-Paviry00030735m
tyrosine transaminase (Shy Sh-Sh02g026430.1

tyrosine transaminase (SiY Si- 502975 1m

tyrosine transaminaze (Br): Br-Bral03675

tyrosine transaminase (Body: Bod-BradiZg29210.1

tyrosine transaminase (Hy ) Hw-AR251845.1

tyrosine transaminase (Smy Sm-422162

tyrosine transaminase (Pt} Pt-Potri 002 GOSE000.2
tyrosine transaminase (Me) Me-cassavad.]_007GEE1m
tyrosine transaminaze (Gl Gm-GlymalGgl 16401
tyrosine transaminasze {0z Os-LOC_0s09g25050.1
tyrosine transaminasze (Zmy Zm-GRMZM2G067265_F02
[+ 15 isozymes]

2615
v
4-hydroxyphenylpyruvate
I ) H*
vitamin E hiosynthesis MAD{P)H
111222
MAD{P)*

kL
{R+}-3-{4-hydroxyphenyljlactate

d-commaroyl-Co

COENZYME

4 1-4'-h

rosmarinic acid synthase {Ss) =

4-coumarayl-4'- hydrozyphenyllactate 3-hydro;
4 +

k)

rosmarinic acid hiosynthesis 11

plase (A1) At-ATEGO4E60.1

I-d'— Nact
yl-4

Nactate 3

(Ss)

¥ e

" A-coumnarayl-4'- hydrozpphenyllactate 3-bydro;

4 Tl
yl-4

y y iLe): Le-CYPI3AG
sylase (Pl Py-Paviee00022331m

0xYgen
HADP
H* hydroxycinnamoyl-4
hydroxyphenyllactate
3'-hydroxylase {5s) “N}:'g;n
HyO H*
NADPY
- Hy0
+
4 yI-3',4'-dihy yp Nactat HADP
nN?::n d-commaroyl-4'-
+ hydroxyphenyllactate
H 3-hydroxylase (53)
NADP* oxygen
Hy0 HADP
H-I-
HADP*
Hy0

rosmarinic acid

d-coumarayl-4'- hydrosyphenyllactate 3-hydrosylase (Sh); Sh-5h2367s002010.1
A-coumarayl-4'- hydrosyphenyllactate S-hydrosylase (Si Si-5i021759m
d-coumaroyl-4'- hydrosyphenyllactate 3-bydrosylase (Br): Br-Bral16964
d-coumaroyl-4'- hydrosyphenyllactate 3-hydrosylase (Bod) Bd-Bradi2g21300.1
A-coumnaroyl-4'- hydrosyphenyllactate 3-bydrosylase (He) Hye-MLOC_B3636 1
d-coumarayl-4'- hydrozyphenyllactate 3-hydrosylase (Sm) Sm-271465
d-coumarayl-4'- hydrosyphenyllactate 3-hydrosylase (Pt Pi-Potri.016G031100.2

d-coumaroyl-4'- hydrosyphenyllactate 3-hydrosylase (Me) Me-cassavad.1_005910m

d-coumaroyl-4'- hydrosyphenylactate 3-hydrosylase (G Gm-Glymal Fg01870.1
d-coumaroyl-4'- hydrosyphenylactate 3-hydrosylase (0s) Os-LOC_Os05g41 44001

3. Rosmarinic acid Pathway1l

A-cournaroyl-4'- hydrozpphenyllactate 3-bwdrosylaze (2l Zm-GRMZM2G138074_PO01

[+ 36 isozymes]

v
caffeoyl-4'-hydroxyphenyllact ate

hydroxycinnamoyl-4'-
hydroxyphenyllactate
3'-hydroxylase {53)



tyrosine bicsyhthesis |l

L-tyrosine

oXygen

tetrahqdmhiupterin—‘\

%-hydqu-tetrahydmhinplerin—‘/

Y

L-dopa

2-oxoglutarat

L-glurk aumiadk

tyrosine hydroxylase (Py)
tyrosine J-monoosygenase (Pyvy Py-Paview00063625m
tyrosine 3-monooxygenase ( Sk Sh-Sh01g044040.1
tyrosine 3- monoosygenase (5000 Si-S5I037E85m

tyrosing 3- monooxygenase (Brly Br-Bral34704

tyrosine 3-monooxygenase (Bd) Bd-Bradilgd1420.1
tyrosine I-monoosygenase (Sm) Sm-115761

tyrosine 3- monooxygenase (Pt PE-Potri 011 G0925800 1
tyrosine 3-mohoosygenase (Cpl Cp-evmomodel supercontig_12.175
tyrosing J-monooxygenase O We-GEVIWTOT 014640001

tyrosine 3-monooxygenase (Me) Me-cassavad.1_016092m

tyrosine I-monoosyaenase (Gmd Gm-Glymal SgoEa00.3

tyrosine 3-monooxygenase (O3 Os-LOC_O=03g10080 1

tyrosine 3-monoosygenase (Zmd Zm-GRMZ 26017357 _T02

[+ 13 izozymes)

1.14.16.2

rosmarinic acid biosynthesis |

4.

26.1.49

3 4-dihydroxyphenylpyruvate

HADPH

NADP*

= hydroxyphenylpyruvate reductaze {5z): Ss-HPPR
hwdrozyphenylpyruvate reductaze [Pyl Py-Pavire00041 3d4m
hydrosyphenylpyruvate reductase (Skhy: Sh-ShO06g000620 1
hydroxyphenylpyruvate reductasze {Si Si-Si0396535m
hdrozyphenylpyruvate reductase (Bry Br-Bral26967
hydrozyphenylpyruvate reductase (Bd) Bd-Bradifg0213001
hwdrozyphenylpyruvate reductase (Hy ) He-rLOC_E5859.1
bdrazyphenylpyrovate reductase (S Sm-109271
hydroxyphenylpyruvate reductase (Pt P-Potri 00261511001
Fdrazyphenylpyruvate reductase (Cple Cp-evmoodel supercontig_46.191
hydrosyphenylpyruvate reductase (WY We-GSWIWTON01 7083001
hydroxyphenylpyruvate reductasze (Wel WMe-cassavad 1 _024155m
Fdrasyphenylpyrovate reductase (G Gri-Glerma07?g0S861 .2
hydrozyphenylpyruvate reductase (Os): Os-LOC_O0s04g01800 .2
hpdrasyphenylpyruvate reductaze (2l Zm-GRMZMEGEE3097 _PO2
hydrosyphenylpyruvate reductase (Aty At-AT1IGFAET0

[+ 55 izozymes]

1.1.1.2537

L J
Ri{+)-3,4-dihydroxyphenyllactate

caffeoyl-Co

COENZYme

= rosmarinic acid synthase (S53)
231.140

rosimarinic acid

Rosmarinic acid Pathway 2



coniferyl alcohol

coniferyl alcohol acetyltransferase (Ob)

coniferyl acohol acetyltransferase (Px): Px-CFAT

alcohol S-acetyitransferase (Pyv) Pv-Favirey00023099m
alcohal S -acetyltransterase Sk Sh-Sh03g0411501

alcohol & -acetyitransferase (50 Si- 5004457 m

alcohal & -acetyltransferase (Bry Br-Bral23051

alcohol &-acetyltransferase (Bd) Bd-BradidgOE550.1

alcohal S -acetyltransferase (Hy ) Hy-AK3F2585

alcohol Z-acetyltransferase (Pt P-Fotri001 G123100.1
alcohol S-acetyitransterase (Cpl Co-esym. T contig_45264 1
alcohol &-acetyltranaferase CWhe We-GEWIWTO 035410001
alcohal S-acetyitransterase (Me) Me-cassavad 1 _025364m
alcohal S -acetyltransterase (Gmd: G- Glyrmal Og35400 1
alcohol &-acetyltransferase (05 Os-LOC_Os01g15709.1
alcohal S-acetyltransterase (2m) Zm-GRMZM2G100716_FO
alcohol S-acetyitransferase (AL AL-ATSGTIE410.1

acetyl-Co
COENZYme
[+ 168 izozymes]
25184
¥
coniferyl acetate

\__\—‘

Ch-eugenol synthase {Cb): Ch-ChEGS2
eugenol synthase (Ob): Ob-EGS1

eungenol synthase {Px): Px-EGS51

eugenol synthase (Pt PE-Potri 01361033001
eugenal synthase (W We-GEVIWTO 0370E0001

MADPHHEKE

acetate eugenol synthase (Mel Me-cassavad. 1 _023559m
MHADP* eugenol synthase (G Gr-Glymaddg 1 527001
[+ 2 isozymes]
1.1.1.3138
¥
eugenol

volatile cinnamoic ester biosynthesis

Cb-izoeugenocl synthase (Ch): Ch-CbhIGS1
isoeugenol synthase (Px): Px-1GS1

Ch-izoeugenal synthase (Pt Pt-Potri 007 G123700 1
Ch-isoeugenal synthase (Cp

Cp-evwrn.model supercontig_37 .63

Ch-isoeugenal synthase (W We-GEWHTOT02241 1001

NADPﬂﬁxxx

;t::fgf Ch-izoeugenal synthase (Med Me-caszavad 1_032524m
Ch-isoeugenal synthase (Gl G- Glyma0God 74501
[+ 3 isozymes)
1.1.1.319
¥
isoeugenol

violatile cinhamoic ester biosynthesis

5. Eugenol



S-adenosyl-L-
methionine:{izo)engenol-
O-methyhtransferase {Ch): Ch-IEMT1
eugenal O-methyltransferase (Mt
kdt-1451.mooos2
eugenol O-methyltransferase (Mt
Kt-1451 .mooos2
211145

igoeugenol /_/— \‘ izomethylengenol

S-adenosyl-L-methionine H*
S-adenosyl-L-homocysteine

S-adenosyl-L- methionine:engenol-
O- methylransferase (Ob): Ob-EOMT1
S-adenosyl-L-
methionine:{izojeugenol-
O-methyltransferase (Cb): Ch-1IEMTI
eugenal O-methyltransferase (Mt Mt-1431 00052
eugenal O-methyltransferase (ME) Mt-1431 .m00052
211145

S-adenosyl-L-methionine H*
S-adenosyl-L-homocysteine

S-adenosyl-L-
methionine:chavicol-0-
methyltransferase (Oby: Ob-CVOMTI

eugenal O-methyltransferase (Mt
Kt-1451 mOo05s2
eugenal O-methyltransterase (Mt
kt-1451 .mao0s2
211145

chavicol /_/— \“ #methylchavicol

S—adenosyl-L-methionine H*
S-adenosyl-L-homocysteine

S-adenosyl-L-
methionine:cinnamic acid
carboxymethylransferase (Ob)

phenylpropanoid biosynthesis, initial reactions —=drars-cinnamate

S-adenosyl-L-methionine

S-adenosyl-L-homocysteine

6. Methylchavicol

methylcinnamate



gerany| diphosphate biosynthesis

geranyl diphosphate

[+ 27 izozymes)
317N

¥
geraniol

geranyl acetate biosynthesis

[+ 78 imozyres)
1.1.1.183

¥
geranial
F

spantaneous

meral

geraniol synthase (Zmd: Zm-TP51
geraniol synthase (Ob): Ob-GES
C-geranial synthase {Pc): Pc-PcTps-C
P-geraniol synthase {Pf): PF-PiTps-PL
H geraniol synthase (Ct: Ct-GES

20—‘\ P-geraniol synthase (5hY Sh-Sh06g028220.1
F-geraniol syathasze {Si Si-SI009335m

B H_,/ F-geraniol synthase (Hv ) Hw-ARK37E27E
diphosphat P-geraniol syrthiase (W) V- GEVIVTOT 000414001
P-geraniol synthase (Med Me-cassavad 1_011130m
P-geraniol synthase (G Gm-Glymal 2932381 1

geraniol dehydrogenase (Ob): Ob-CAD1

geraniol debwdrogenase (Sh: Sh-Sh0Sg016410.1

geraniol debwdrogenase (500 Si- 5030007 m

geraniol debwdrogenase (Hy ) Hy-Ak249695 1

NADP* geraniol debwdrogenase (Sm);. Sm-235915

—\‘ geraniol debydrogenase (F1); Pt-FPotri 008502435001

geraniol debwdrogenase (Cp) Cp-evm.model supercontig_37.115

NADPH_‘/ geraniol debwdrogenase (Fp) Pp-Fplsgd 209051
geraniol dehydrogenase (vt W= GEWIWTOT 0051 50001

geraniol debwdrogenase (Me): Me-cassavad 1_010634m

geraniol debwdrogenase (Gl G- Glymad 0940570 .4

geraniol debwdrogenase (Zmd; Zm-GRMZM2G090930_FPOG6

7. Citral



{2E.6E)-famesyl diphosphate

diphosphat

izopentenyl diphosphat

(2E BE Ffarnesyl diphosphate synthaze (At) At-ATIG32
famesyl-pyrophosphate synthase (Sl Sl-LeFPS1
(2E BE Ffarnesyl diphosphate synthase (Pl Py-Paviev00025163m

[2E BE ¥farnesyl diphosphate synthase (Sh) Skh-Sh03g027 1301

(2£ BE rfarnesyl diphosphate synthase {Si Si-5i022130m

(2E BE ¥farnesyl diphosphate synthase (Bd) Bd-Bradi2gdr310.2

(2E BE Ffarnesyl diphosphate synthase (Hy ) Hy-AR252036.1

(2E BE Ffarnesyl diphosphate synthasze (Ft) Ft-Potri.004 GO90G00.1

(2£ BE Ffarnesyl diphosphate synthase {Cph Cp-evm.model supercontig_27 210
(2E BE Ffarnesyl diphosphate synthase O We-GEVITO 014735001

methylerythrital phosphate pathay

diphnsphate—"'/

I

2.5.1.10

¥
geranyl diphosphate

{-}-linalool synthase (Zm): Zm-TPS1

linalool synthase (La): La-Lalins

linalool synthase (Sl SI-MTS1

A-linaloal synthase Py Py-FPawiey 00007 ES0m
F-linaloal synthase Sk Sh-Sh04g001300 1
FA-linalool synthaze (S0 Si-5iI013061m

A-linalool synthase (Bd) Bd-BradiZgl2130.2
A-liralool sypthase (Hy Y Hy-MLOC_13811 .2
F-linaloal synthaze (P Pt-Potri 011 GO0Z32300 .1
A-linalool synthase (W ) We-GEWIWTO 006464001
A-linaloal synthase (GmY Gm-Glymal?fgs0710.2
F-linalool synthase (At At-AT1 GET1E30.2

[+ 11 izozymes]

4235326

hd
{3R}-linalool

[2E BE ¥farnesyl diphosphate synthase (Med Me-cazsavad. 1 _00020m
(2£ BE ¥farnesyl diphosphate synthase (Gm Gm-Glyma0dg34770.1

(2E BE ¥farnesyl diphosphate synthase (ZmY) Zm-GRMZM2G0253563_FO1
[+ 81 isozymes]

E

S-linalool synthase (At): At-AT1G61680.1
linalool synthase (Ch): Ch-Liz

F-linaloal synthase (Fty: Pt-Fotri 004 GO40500 1
Hy S-linaloal synthasze (Cpl

Cp-evmm.model supercontig 596 .2

S-linzaloal synthaze W We-GEVIWTO1 006955001
F-linaloal synthase (Mel Me-cassavad 1 _001850m
S-linalool synthase (G Gr-Glvnal 3931681 1

[+ 5 isozymes)

42325

diphosphat

¥
(F5)-linalool

8. Linalool



diphosphat

s, frans-Tarnesyl diphosphate biosynthesis

(2E,6E)-famesyl diphosphate

[

f-elemene synthase (At): At-ATS5G23960.1
f-elemene syinthase (Osh: 05-03TPS3

f-elemene synthase (Fv) Py-FaviryD00E7E42m
fi=elemnere syrthase (St Si-5i019268m

f-elemere synthase (B Bod-Bradidn14710.1
f-elernere syrthase (Hy): Hw-MLOC_59480 2
[-elemene synthase (0s) 0s-LOC_0s08g04500.1
fi-elemene synthaze (Zm) Zm-GRWMZM2G033340_FO
[+ & isozymes]

423-

diphosphat

¥
f-elemene

3

_

caryophyllene synthase {5l): SI-CAHS
{Ej)-beta-caryophyllene synthase (Zm): Zm-tps23
{E)-f-caryophyllene synthase (At): At-ATHG23960.1
beta-caryophyllene synthase {Cs): Cs-bep
beta-caryophyllene synthase (Aa): Aa-OHS1
{E)-f-caryophyllene synthase (0s): 0s-03TPS3

w-humulene synthase {SlI): SI-CAHS
c-humulens synthase (Ath: At-ATHG23960.1
w-humulene synthase (0s): 05-0sTPS3
w-humuleng synthase (Fyv) Py-Favire00024685m
w-humuleng synthase {5b) Sh-Sh0Bg031270.1
w-hurmulens synthase {50 Si-Si009877m

4

{-)-f-caryophyllene

9. Caryophylene

(E)-beta-caryophyllene synthase (Zm): Zm-TPS23 diphosphat a-humulens synthase (Bl). Bo-Braizg! 4710.1
{Ej-beta-caryophyllene synthase (Zl): ZI-tps23 w-humulene synthase (Hy) Hy-mLOC_ 291407
f=caryophyllens synthase (Pyl Py-Pavine00024685m w-humuleng synthase (0s) Os-LOC_Os04027730.1
f-caryophyllens synthase (5bY Sh-5H06g031270.1 w-humuleng synthase {2m); Zm-GRMZM2G038340_F01
f-caryophylens synthase (50 Si-Gi009877m [+ 71 isozymes)

f-earyophylene synthase (Bd) Bd-Bradidg14710.1 423104

f=caryophyllens synthase (Hy) Hy-MLOC_ 291497

f=caryophyllens synthase (OsY Os-LOC_Os04g27730.1 ¥

[+ 103 izozymes) a-humulene

42357



ratvs, frans-farnesyl diphosphate biosynthesiz

(2E,6E)-famesyl diphosphate

.34/ selinene synthase {Ob): Ob-SES B‘/ [-selinene cyclase (Xc): Xc-BSC
diphosphat w-selinene synthase (Aqg): Ag-f-Ssell diphosphat selinene synthase (Ob): Ob-SES

423 4.2.3 66

¥ hi
a-Selinene [-selinene

10. Selinene



superpathway of geranylgeranyldiphosphate
biosynthesis |l {wia MEF)

all-frans-geranyl-geranyl diphosphate
taxa-4,11-diene

taxa-4{20),11-dien-5:-ol

]

taxa-4{20%,11-dien-5e,13c-diol taxa-4{20),11-dien-5-c.-yl acetate

10G-hydroxytaxa-4{20), 11-dien-5-yl acetate
+ hypothetical

hiypothetical

10-deacetyl-2-debenzoylbaccatin 1 103, 14f-dihydroxytaxa-4{20), 1 1 -dien-5-yl acetate
v

v 11. Taxol

A-debenzoyl-{3'-F75)-2'-deoxytaxol

A-debenzoyl-{3'-F5)-taxol

taxol



aL-auyrin

monooxygenase (V)

aL-amyrin

moinooxygenase (M)

28-

28-

1.14.13-

a-amyrin biosynthesis—ma-amyrin

uvaol dehydrogenase (Vv)
uvaol dehqquena&e (M)
1.14 -,

/ \‘ uvanl / \‘ pursolic aldehyde
H* HyO

0XYgen
NADPH

MADP*

2H,0
nxyqen I"l.ﬂ.[llP+
NADPH

12. Ursolic Acid

ursolic aldehyde 28-
monooxygenase (¥v)

ursolic aldehyde 28-
inonooxygenase (M)

1.14.13-
Hfff’ -ﬁhﬂi eursolate
HA.DP+
nxygen
HADPH



sovbean saponin | biosynthesis

{350-2,3-epoxy-2, 3-dihydrosgualene

f-amyrin synthase (Gsk: Gs-AS1
f-amyrin synthase (Mt): Mt-basi
f-arnyrin synthase (W
- GEVIWTON 029525001
[+ 41 izozymes]
548939
¥
- aumprin
f-amyrin 28-
H* monooxygenase (W)
pe— ‘u’u—C‘.r"_P?IEME
NADPH f-amyrin 28-
monooxygenase (W):
Yy-CYPHIGATY
f-amyrin 28-
HyO monooxygenase {Mt):
NADP* Mt-CYP716A12
1.14135-
¥
erythrodiol
H* erythrodiol dehydrogenase (Vv):
oxyge Ve-CYPT16A15
MNADPH erythrodiol dehydrogenase (Vv):
Vy-CYPF16A17
erythrodiol dehydrogenase (Mt):
2 Hy0 Mt-CYP7164A12
HNADPY 1.14.--
¥
oleanolic aldehyde
oleanolic aldehyde 23-
monooxygenase (Vv
OEYGEN YVe-CYPZ16A15
HADPH oleanolic aldehyde 28-
monooxygenase (Vv
YVy-CYPT16ATY
NaDPt oleanolic aldehyde 2§-
HyO monooxygenase (k)
MMt-CYP7164A12
1.14135--

oleanolate

13. Oleanolic acid



S-adenosyl-L-methionine

S-adenosyl-L-homocysteine

///_JB,H—dehqdmzqmusleml\Et

sterol 24-C methyltransferase (Gm): Gm-SMT2-2

24C methyltransferase (At A-SMT3

24C methyltransferase (B Br-Bradl 5763

240 methyltransferase (3m); Sm-228335

_\\ 240 methyitransferaze (Pt P1-Potri 00502455001
24C methyltransferase (Cp

_._/ Cr-evm.model supercontig_26.259

24C methyltransferaze (W) V- GEVIVTO 023363001

240 methyltransferase (e Me-cazsavad 1_010431m

[+ B izozymes)

211-

¥
24-alkyl sterol 1

sterol 24C methyltransferase (Gm): Gm-SMT2-2
steral 24 C methyltransferase (At AL-GMT3
steral 242 methyltransferase (Br): Br-Brall57as
steral 24C methyltransferase (Sm) Sm-228338
steral 24 C methyltransferase (Pt

Pt-Potri 05 G24.5800.1

steral 24C methyltransferase (Cp):

Cp-evr.model supercontio_26 259

steral 242 methyltransferase (W)

Wy-GEWIVTON 023963001

steral 242 methyltransferase (Me):
Me-cassavad.]_010431m

[+ 8 is0zymes]

methanol

¥
24-alkyl sterol 2

14. Sitosterol

sterol 24C methyltransferase (Gm): Gm-5SMT2-2
steral 24 C methyltransferase (ALY A-SMT3
steral 242 methyltransferase (Br): Br-Bral5708
steral 24C methyltransferase (Smy Sm-228335
steral 24 C methyltransferase (Pt

Ft-Potri 00556245800 1

steral 24C methyltransferase (Cp:

Cp-evrm.model supercontio_26 259

steral 242 methyltransferase (W)

Wy-GEVIWTON 023983001

steral 242 methyltransferase (e ):

Me-cazsavad. ] _010431m

[+ 8 is0zymes]

methanol

¥
24-alkyl sterol 3



