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C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−055

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−065

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−071

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−075

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−077

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−078

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−079

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−080

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−081

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−082

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−084

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−085

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−086

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−087

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181
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C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−089

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149
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C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−090

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449
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C01672

C05548C02727C00047
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K01843 K01844... K18012C01142 C01186 C03656
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BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
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C04487

C05546C03793C01259 C01181 C00487C01149
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Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231
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C00136K01034...
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PHYKPLC03366C16741HYKK



C06181
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C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−091

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...
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PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−095

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−101

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−114

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−123

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−138

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−139

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−140

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−144

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−147

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−171

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−172

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−007

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−011

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−024

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−026

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−036

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−037

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−038

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−041

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−046

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−050

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−051

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−054

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−059

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−060

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−061

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−064

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−070

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−072

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−093

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−094

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−099

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−104

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−107

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−112

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−116

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−117

PIPOX
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AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−242

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−245

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−248

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−249

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−250

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−008

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−009

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−010

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−012

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−013

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−014

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−015

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−021

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−022

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−025

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−029

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−030

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−031

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−039

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−040

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−045

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−047

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−053

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−062

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−063

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−069

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−073

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−074

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−076

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−083

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−088

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−092

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−096

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−098

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−100

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333

K18013 C05231

K18014
C00136K01034...

C00164

PHYKPLC03366C16741HYKK



C06181

K00824
C05825C05161

AASS K00293
Penicillin and

cephalosporin biosynthesis

ECHS1 EHHADH

K13609

K18854

K00290 AASS
ALDH7A1

AADAT

OGDH

ACAT1Citrate cycle (TCA cycle)GCDHK00135K14268

K01582

Lysine degradation
MPI−105

PIPOX

DLST

C00877 C01144 C00332 C00024

C00322

C00527C00489

C00956

C00408

C00450

C04076

C03273

C04092C03239

C00449

C00431

C01672

C05548C02727C00047

C00990

C03087

K01843 K01844... K18012C01142 C01186 C03656

C00739

BBOX1ALDH9A1TMLHE
CAMKMT
K18804

EHMT2

COLGALT2

CAMKMT
K18804

EHMT2

PLOD1

CAMKMT
K18804
EHMT2 ALDH2C02188 C05544

C01211

C05545

C04487

C05546C03793C01259 C01181 C00487C01149

C00037

C06157

C04020

Lysine biosynthesis

Biotin metabolism

K03894K03896K03897C01028 C03955 C05554K03895C20333
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