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AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−032

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−033

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−034

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−043

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−044

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−048

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−055

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−065

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−071

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−075

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−077

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−078

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−079

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−080

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−081

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−082

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−084

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−085

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−086

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−087

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−089

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−090

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−091

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−095

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−101

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−114

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−123

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−138

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−139

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−140

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−144

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−147

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−171

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−172

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−007

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−011

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−024

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−026

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−036

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−037

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−038

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−041

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−046

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−050

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−051

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−054

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−059

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−060

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−061

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−064

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−070

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−072

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−093

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−094

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−099

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−104

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−107

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−112

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−116

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−117

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...
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Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−187

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−193

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−216

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−222

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−225

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−242

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−245

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−248

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−249

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−250

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−008

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−009

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−010

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−012

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−013

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−014

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−015

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−021

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−022

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−025

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−029

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−030

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−031

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−039

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−040

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−045

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−047

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−053

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−062

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−063

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−069

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−073

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−074

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−076

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−083

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−088

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−092

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−096

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−098

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−100

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−105

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−106

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−108

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−109

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−110

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−111

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−113

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637
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K03418
K01455
K01450

K01433
AFMID
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K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−115

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...
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K01569

K00122...

CS

K07248
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GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−118

Ascorbate and
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Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417
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C00042C01127
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C01990

C01989

C02123

C03217
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C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324
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C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272
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GLULC00064
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MCEE

K01625

C00025C03618
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Citrate cycle (TCA cycle)

Carbon fixation in
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Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014
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AGXT C00065
SHMT1

DLD

C00197
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Citrate cycle (TCA cycle)

Carbon fixation in
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Citrate cycle (TCA cycle)
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Carbon fixation in
photosynthetic organisms
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Citrate cycle (TCA cycle)
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Carbon fixation in
photosynthetic organisms
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Citrate cycle (TCA cycle)
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Carbon fixation in
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Citrate cycle (TCA cycle)

Carbon fixation in
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Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms
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Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
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Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms
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C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)
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Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms
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CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−136

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−141

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−142

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−145

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...
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K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
AFMID

ACO1

K01577
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GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−146

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127

C00022
C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
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K01458
K03418
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K01433
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ACO1

K01577
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GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−149

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048
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C00058
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C02405

C06049

C00798
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C00311
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C00888

C00136
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C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100
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C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...
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K19280



HYI

ACO1

HOGA1
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K01458
K03418
K01455
K01450

K01433
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ACO1

K01577
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GRHPR
K00015

K01569

K00122...

CS

K07248
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GRHPR
GRHPRK00015
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K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−150

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127
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C01990

C01989

C02123

C03217
C00026

C00888

C00136

C00036

Glycine

C00332 C03561 C00877

C18026

C18324

C06028

C00683

C00100

C00091

C06027

ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732

AlanineK19268...

K04835

K19280



HYI

ACO1

HOGA1
K01637

K01458
K03418
K01455
K01450

K01433
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ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−151

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...

C00898 C00036 C00158

C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417

C00311
C00042C01127
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C01990

C01989

C02123

C03217
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C00888

C00136

C00036
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C00332 C03561 C00877
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C18324
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C00100
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ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE

K01625

C00025C03618

C01732
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HYI

ACO1

HOGA1
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K01458
K03418
K01455
K01450

K01433
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ACO1

K01577

HAO2

GRHPR
K00015

K01569

K00122...

CS

K07248

K00048
GRHPR
GRHPRK00015

K00042

K01608

K01638

K08691...

K08692...
K07246

MDH1

K03779...

K07246

Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−152

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...
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C04348C03548C00552C03459

C00975C01146
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C00160
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C02405
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C00798
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C02123

C03217
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C00888

C00136
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C00332 C03561 C00877

C18026

C18324
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C00683

C00100
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ACAT1 K00023 K17865
K14446

K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064

C20238
MCEE
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HOGA1
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K03418
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K01433
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K01577
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GRHPR
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K01569

K00122...
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GRHPRK00015
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K01608
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K08692...
K07246
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K03779...
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Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−153

Ascorbate and
aldarate metabolism

Pyruvate metabolism
Pyruvate metabolism

Pyruvate metabolism

Vitamin B6 metabolism
Purine metabolism

Nitrogen metabolism

GLYCTK

K01601...

PGP K00018K00018...
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C00149

C04348C03548C00552C03459

C00975C01146

C00258

C01182

C00988
C00168 C00266

C01380

C00160

C00048

C00209

C00058

C00011
C02405

C06049

C00798

C00313

C00417
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C01990

C01989

C02123

C03217
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C00136

C00036
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K14447

K14448
K14449

K08691...

K14451...

MCEE

PCCA...

MUT

C00024

Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms

C00037C00014

Alanine

AGXT C00065
SHMT1

DLD

C00197

C00007 C00027
CAT

K14272

C00025C00026K00284

GLULC00064
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K19280



HYI

ACO1

HOGA1
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K03418
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K00122...
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Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms

Glyoxylate and
dicarboxylate metabolism

MPI−154
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aldarate metabolism

Pyruvate metabolism
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Vitamin B6 metabolism
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Citrate cycle (TCA cycle)

C01213

Carbon fixation in
photosynthetic organisms
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Citrate cycle (TCA cycle)

Carbon fixation in
photosynthetic organisms
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dicarboxylate metabolism

MPI−155
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Pyruvate metabolism

Vitamin B6 metabolism
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Citrate cycle (TCA cycle)
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Carbon fixation in
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