
Alanine, aspartate and glutamate metabolism
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K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−034

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−043

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−044

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−048

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−055

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−065

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−071

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−075

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−077

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−078

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−079

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−080

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−081

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−082

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−084

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−085

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−086

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−087

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−089

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−090

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−091

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−095

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−101

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−114

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−123

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−138

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−139

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−140

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−144

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−147

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−171

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−172

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−007

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−011

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−024

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−026

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−036

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−037

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−038

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−041

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−046

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−050

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−051

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−054

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−059

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−060

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−061

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−064

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−070

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−072

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−093

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−094

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−099

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−104

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−107

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−112

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−116

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−117

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−120

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−121

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−124

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−126

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−131

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−143

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−148

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−161

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−162

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−165

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−169

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−175

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−187

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−193

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−216

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−222

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−225

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−242

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−245

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−248

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−249

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−250

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−008

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−009

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−010

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−012

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−013

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−014

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−015

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−021

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−022

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−025

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−029

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−030

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−031

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−039

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−040

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−045

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−047

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−053

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−062

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−063

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−069

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−073

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−074

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−076

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−083

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−088

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−092

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−096

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−098

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−100

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−105

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−106

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−108

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−109

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−110

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−111

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−113

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−115

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−118

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−119

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−122

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−127

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−128

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−129

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−130

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−132

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−133

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−134

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−135

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−136

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−141

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−142

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−145

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−146

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−149

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−150

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−151

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−152

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−153

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−154

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−155

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−159

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−163

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−164

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−166

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−167

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−168

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−170

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−173

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−174

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−176

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−177

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−178

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−179

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−180

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−182

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−183

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−184

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−185

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−186

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−188

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism
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C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−205

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−206

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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C00402

C02362
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NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−207

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−208

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−209

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−210

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−212

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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Citrate cycle (TCA cycle)
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C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−213

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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C00036
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Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−215

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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C00402

C02362

C01042
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K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−219

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)
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C00402
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K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−221

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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ASNS
K09758

K01424
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K01779
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IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−223a

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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C00402
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ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−224

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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ASNS
K09758

K01424
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K01779
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K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−226

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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ASNS
K09758

K01424
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IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−227

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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K01424
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IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism
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C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−247

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis



C00122

C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−251

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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C00042

C00036

C00026
Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−255

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis
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Citrate cycle (TCA cycle)

C00041 C00049 C00152

C00402

C02362

C01042

NIT2

K01914

ASNS
K09758

K01424
K05597

K01779

NAT8L

IL4I1
K00278
GOT1

DDO

C03794C03406

ASS1ADSSL1...

K01744 ASLADSL

C00022

AGXT
GPT K00259...

D−Alanine metabolism

C00438CAD Pyrimidine metabolism

Glycolysis /
Gluconeogenesis

Histidine metabolism

Cyanoamino acid
metabolism

Arginine biosynthesis

Lysine biosynthesis

beta−Alanine metabolism
Glycine

Nicotinate and
nicotinamide metabolism

Pantothenate and
CoA biosynthesis

K00135...
ALDH5A1

C00232 C00025

K00264...K00264...
K00260...

GLUD1K00262

C00334ABAT GAD1 C00064GLUL

GLS2
K05597

C00014

CAD

C00169CPS1

C00940NIT2

C03912

ALDH4A1

GFPT1

PPAT

C00352

C03090

Aminosugars metabolism

Purine metabolism

Pyrimidine metabolism

Arginine and
proline metabolism

Histidine metabolism
Nitrogen metabolism
D−Glutamine and

D−glutamate metabolismGlutathione metabolismPorphyrin and
chlorophyll metabolismCyanoamino acid

metabolismButanoate metabolism
C5−Branched dibasic

acid metabolism

C00014

Alanine
MPI−223b

K16871

K00135

ASPA

RIMKLAC12270 C20776RIMKLA
FOLH1 FOLH1

C00158RIMKLBC20775

RIMKLA

Glyoxylate and
dicarboxylate metabolism

Monobactam biosynthesis

Arginine biosynthesis


