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Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−032

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−033

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−034

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−043

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−044

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−048

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−055

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−065

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−071

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−075

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−077

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−078

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−079

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−080

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−081

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−082

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−084

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−085

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−086

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−087

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−089

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−090

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−091

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−095

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−101

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−114

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−123

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−138

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−139

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−140

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−144

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−147

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−171

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−172

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−007

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−011

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−024

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−026

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−036

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−037

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−038

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−041

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−046

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−050

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−051

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−054

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−059

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−060

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−061

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−064

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−070

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−072

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−093

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−094

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−099

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−104

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−107

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−112

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−116

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−117

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−120

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−121

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−124

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−126

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−131

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−143

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−148

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−161

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−162

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−165

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−169

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−175

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−187

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−193

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−216

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−222

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−225

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−242

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−245

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−248

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−249

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−250

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−008

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−009

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−010

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−012

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−013

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−014

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−015

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−021

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−022

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−025

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−029

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−030

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−031

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−039

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−040

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−045

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−047

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−053

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−062

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−063

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−069

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−073

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−074

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−076

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−083

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−088

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−092

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−096

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−098

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−100

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−105

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−106

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−108

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−109

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−110

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−111

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−113

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−115

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−118

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−119

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−122

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−127

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−128

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−129

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−130

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−132

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−133

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−134

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−135

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−136

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−141

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−142

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−145

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−146

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
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AADAT
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DDC
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MPI−149
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Gluconeogenesis
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K01721

K01426
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Aminobenzoate degradation
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INMT
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C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation
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K04103
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nicotinamide metabolism
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Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1
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C05644 C02043

C00954

C00637

C00398

C05660
C05832
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Benzoate degradation
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C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824
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C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
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C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835
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C00108

C02938

C05653

C06212

C06213
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C17203 C02937
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Benzoate degradation
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C05655 C05654

C05656C05641
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C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937
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C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...
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Benzoate degradation
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C02775
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C01717 C01252 C00328

C02700
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C03574

C03230

C02693
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C00332 C01144 C00877 C00527 C00322 C02220
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C03722C04409

C00632C02470 C05645
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C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
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C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835
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C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937
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Benzoate degradation
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C00780
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C00978 C01598 C05643
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C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955
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C05835
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C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
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C00463Phenylalanine
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C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation
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EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT
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ASMT
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DDC

DDCIDO2
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AFMID

ACAT1 ECHS1 GCDH OGDH
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C01717 C01252 C00328

C02700
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C03574

C03230

C02693

C05646
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C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516
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Benzoate degradation
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Benzoate degradation
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Benzoate degradation
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Benzoate degradation
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Benzoate degradation
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C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−168

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−170

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−173

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−174

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−176

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−177

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−178

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−179

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−180

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−182

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−183

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868
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Nicotinate and
nicotinamide metabolism

K14265...
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Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648
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C05656C05641

C01111 C01249
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C01717 C01252 C00328
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C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637
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C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938
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C06212
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C03453

C17203 C02937

C16518C16516
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K16903
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C00331

Benzoate degradation
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IDO2

K04103
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C03227 C02161C01987
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C05634 C05635
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C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635
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C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−244

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−246

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−247

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−251

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−255

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation



CAT

EHHADH

IDO2

K04103

Nicotinate and
nicotinamide metabolism

K14265...

IL4I1

IDO2
CYP1A1ASMTAANAT

IDO2

ASMT

MAOA

DDC

DDCIDO2

K14265...

K03393

AFMID

ACAT1 ECHS1 GCDH OGDH

K10217

ACMSD

HAAO

KYNU

KMO

KYNU

AFMID

KYNU

TDO2

K01667

TPH2

AADAT

AADAT

MAOA

K00466

DDC

MAOA

K11817ALDH2

Phenylalanine

Tryptophan metabolism
MPI−223b

Glycolysis /
Gluconeogenesis

AFMID

ALDH2
AOX1

MAOA

K01721

K01426

K01501K01237

AOC1

Aminobenzoate degradation

INMT

INMT

K15067

C05663

C05639

C05652

C05638

C05651 C05648

C02172 C02298 C05658

C02775

C05655 C05654

C05656C05641

C01111 C01249

C00024

C01717 C01252 C00328

C02700

C00463

C03574

C03230

C02693

C05646

C00643

C00078

C00332 C01144 C00877 C00527 C00322 C02220

C03824

C03722C04409

C00632C02470 C05645

C05637 C05636

C03227 C02161C01987

C05640

C00780

C05634 C05635

C05659
C05647

C00978 C01598 C05643
C05642

C05644 C02043

C00954

C00637

C00398

C05660
C05832

C00955

C05834

C05835

C05831
C05830

C00108

C02938

C05653

C06212

C06213

C03453

C17203 C02937

C16518C16516

C05837

K11818K11819
K11868

C00463Phenylalanine

K11812...

C16517 K11821

K11820

K03782

K11816

K16903

K16901...

C00331

Benzoate degradation


