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C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−027

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−028

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−032

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−033

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−034

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−043

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−044

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−048

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−055

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−065

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−071

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−075

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−077

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−078

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−079

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−080

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−081

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−082

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−084

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−085

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−086

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−087

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−089

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−090

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−091

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−095

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−101

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−114

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−123

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−138

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−139

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−140

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−144

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−147

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR
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K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047
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TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270
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C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−171

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR
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K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547
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C00788

C05588
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C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−172

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...
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MIF
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K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530
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C02514

C02167

C00628
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C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH
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COMT

MAOA

ALDH3A1
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DDC

TYR

TH
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K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579
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C04045
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C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−007

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...
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MIF
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K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA
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MAOA

DBH
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COMT

MAOA
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DDC
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C00822 C05604 C01693 C05578 C05579
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Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−011

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450
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K00483...
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MIF
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K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA
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DBH
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COMT
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ALDH3A1
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DDC
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C00822 C05604 C01693 C05578 C05579
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C00547
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C00788
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Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−024

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...
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K00483...
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MIF
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K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA
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MAOA

DBH
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COMT

MAOA

ALDH3A1

COMT
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DDC
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AOC2K13371...

C00822 C05604 C01693 C05578 C05579
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C00788
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Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−026

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
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K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
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AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758
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C05581C01161
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C00547
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C00788
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C01850

C04796 C06047
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TYRK00422
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K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−036

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−037

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−038

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−041

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−046

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−050

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−051

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−054

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−059

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−060

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−061

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−064

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−070

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−072

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−093

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−094

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−099

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−104

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−107

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−112

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811
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Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−162

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350
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C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR
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K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043
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C05582

C00547

C05589

C00788

C05588

C05583
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C01207
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C01850
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Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−165

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
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K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350
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C00146
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C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR
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K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583
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C05576

C05594

C01207

C04797

C01850
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Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−169

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
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K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR
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K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043
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C00788
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C01850
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Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−175

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...
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HGDK00455

K00483...
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MIF
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K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530
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C02514

C02167

C00628
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C03672C03765

C00483

C01179

C05350
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C00146
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C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA
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MAOA
COMT COMT

COMT
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DDC
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C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−187

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450
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K00483...
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MIF
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ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530
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C02167

C00628
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C03672C03765

C00483

C01179

C05350
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C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A
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DBH
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Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−193

Phenylalanine
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K00483...
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MIF
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MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232
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C00164

C00122

C01061C05596C05595

C01161 C00642
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C02167

C00628
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C03672C03765

C00483
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C00146
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C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA
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MAOA
COMT COMT

COMT
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Isoquinoline alkaloid
biosynthesis
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DDT degradation

Tyrosine metabolism
MPI−216

Phenylalanine
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GSTZ1

HGDK00455
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MIF
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IL4I1

TAT
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DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151
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AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530
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C02167

C00628
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C03672C03765

C00483
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C00146
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C02465
C01829

C02442
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C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)
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biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT
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biosynthesis
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Isoquinoline alkaloid
biosynthesis
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DDT degradation

Tyrosine metabolism
MPI−222

Phenylalanine
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TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186
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C04052

C05600

C00232

C00042

C00164
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C01061C05596C05595
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C05350

C00082
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FAH
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Phenylalanine metabolism
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Isoquinoline alkaloid
biosynthesis
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DDT degradation

Tyrosine metabolism
MPI−225

Phenylalanine
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ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT
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K00483...
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K01826

K05921

K02509 K02510
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AOC2K13371...
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Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530
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C02167

C00628
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C03672C03765

C00483
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FAH
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Isoquinoline alkaloid
biosynthesis
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TAT
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K00483...
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K01826
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AOC2K13371...
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Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509
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C04052
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C00232
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C01161 C00642

C05338 C01036
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Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−245

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−248

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−249

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−250

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−008

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−009

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−010

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−012

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−013

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−014

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−015

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−021

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−022

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−025

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−029

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−030

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−031

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−039

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−040

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−045

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−047

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−053

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−062

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−063

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−069

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−073

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−074

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−076

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−083

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−088

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−092

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−096

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−098

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−100

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−105

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−106

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−108

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−109

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−110

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
biosynthesis

C06044C06046

DDT degradation

Tyrosine metabolism
MPI−111

Phenylalanine

TPO
TPO TPO

FAHD1

K01801...

K00450

GSTZ1

HGDK00455

K00483...

GOT1

MIF
HPD

K00680

ALDH3A1

MAOA

TYR

TPO

IL4I1

TAT

K01668

DDCK01592...

K00483...

K10219

K01826

K05921

K02509 K02510

K00135

K18606

K00151

K00055
AOC2K13371...

AOX1

K00422

Isoquinoline alkaloid
biosynthesis

K05921

K00817K00832...

K02509

K00468

C04186

C04642

C04052

C05600

C00232

C00042

C00164

C00122

C01061C05596C05595

C01161 C00642

C05338 C01036

C00530

C00022

C02514

C02167

C00628

C05585

C03672C03765

C00483

C01179

C05350

C00082

C00146

C04368

C02515C01060
C02465
C01829

C02442

C03077

C03063 C06201

C06199

C05593

FAH

Pyruvate metabolismCitrate cycle (TCA cycle)

Phenylpropanoid
biosynthesis

Phenylalanine metabolism

K05821

C00544

C04185DCT

Isoquinoline alkaloid
biosynthesis

MAOA

ALDH3A1

MAOA
COMT COMT

COMT

ALDH3A1ADH1A

COMT

MAOA

PNMT

MAOA

DBH

ALDH3A1

COMT

MAOA

ALDH3A1

COMT

MAOA

K01592
DDC

TYR

TH
TYR

K00422

K18606

AOC2K13371...

C00822 C05604 C01693 C05578 C05579

C00355

C04045

C03758

C05587C04043

C05581C01161

C05582

C00547

C05589

C00788

C05588

C05583

C05584

C05580

C05577

C05576

C05594

C01207

C04797

C01850

C04796 C06047

C06048

TYRK00422

C17937

TYRP1C17938

C17935 C17936

C10447
K00270

K16165

C00811

K10774



Isoquinoline alkaloid
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