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K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−006

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−016

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−017

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−018

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−027

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−028

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−032

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−033

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−034

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−043

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−044

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−048

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−055

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−065

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−071

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−075

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−077

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−078

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−079

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261
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C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−171

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−172

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−007

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−011

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−024

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−026

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−036

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−037

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−038

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−041

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−046

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−050

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−051

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1
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PNP GDA
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K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS
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ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK
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NUDT2

K01119...

K04765
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PGM2

NUDT5
K18447
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AK6
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NME6 ITPA K00988
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APRT
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CANT1
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DCK
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NTPCR
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C00700
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K01239
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K03815
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PDE7B

PGM1

K16839

NUDT16

NUDT16
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K02428

K02428

K18445

AK3
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−054

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−059

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−060

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−061

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2
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K04765

PGM2

NUDT5
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K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−064

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
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ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1
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K00892NT5C1B−RDH14...
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K01239
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ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−070

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213
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DCK
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−072

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
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RRM2B
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AK6
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PNP

K01241
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GMPR
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PNP

XDH
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PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...
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K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16
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K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−093

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−094

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435
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K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−099

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213
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CANT1
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K10213

DCK
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PKLR

NTPCR

C00117C00119C03090

C04734
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C04392
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C00206 C00131
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C00212
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C00048
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C00603C00499C02350

C02348
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C00385
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C01260C00224
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C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046
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C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353
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C03483C00575

C00620

C00301

C00002

C00002
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C00700
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C06193

C06197

C04051

C05993

C06433

K06863
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K01239

K00926

K03815

K08312

C06435
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K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−104

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
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ENTPD8ENTPD2

NME6

NME6
RRM2B
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AK6
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AMPD1
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PNP
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ENTPD8
GMPR
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PNP
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PNP
K01239

HPRT1
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GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2
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DGUOK
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NUDT2
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NUDT5
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K10353...K00769...
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AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
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C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224
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C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353
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C03483C00575

C00620

C00301

C00002
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C00700
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C06433
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AK3
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−107

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−169

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
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Glycine
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−175

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
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HDDC3PRUNE
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ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525
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PAPSS2

ENPP1

Riboflavin metabolism
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XDH
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ITPA

K04765
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K00769...

K01119...

K01119...
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−187

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
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K01427...
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K00988
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K07127...

HDDC3PRUNE
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POLD3
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−193

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
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Purine metabolism
MPI−216

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine
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RRM2B

C12248
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XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−222

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine
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C00014
C00011

Purine metabolism
MPI−008

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−009

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−010

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−012

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−013

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−014

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−015

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA
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PAPSS2

ENPP1
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XDH
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K01119...

K01119...
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−021

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
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K00527
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HPRT1

K00892
NT5C1B−RDH14...
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GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046
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C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
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C00603C00499C02350

C02348
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C00385
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C01260C00224
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C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435
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K01589K01588
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PDE7B

PGM1

K16839

NUDT16

NUDT16
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K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−022

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−025

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213
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K10213

DCK
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PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046
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C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353
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C03483C00575

C00620
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C00002
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C00700
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C04051

C05993

C06433
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K01239

K00926

K03815

K08312

C06435
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K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−029

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A
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101060521...
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AMPD1
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HPRT1

K00892
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GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism
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C00212
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C00014
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C00048
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C00603C00499C02350

C02348
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C00385

C00008

C01260C00224
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C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361
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C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353
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C03483C00575

C00620
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C00002
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−030

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
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ADSLPAICSPAICS
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K07127...

HDDC3PRUNE
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ENTPD8

NME6
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NME6

K00527
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PNP

101060521...
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GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism
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XDH
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PFAS

K04765
ITPA
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K00769...
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APRT

CANT1

K10213
K10213

DCK
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NTPCR

C00117C00119C03090

C04734
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C04392
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C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
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C00294

C00262

C00048

C00011
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C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059
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C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361
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C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345
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C01344

C00002

C00044

C03614C00942
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C02353
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C00620
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C00002
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NUDT16

K00073

K02428

K02428

K18445

AK3
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−031

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
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K00527
POLD3
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RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1
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APRT
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NME6

ENTPD8
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HPRT1
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GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...
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K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129
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NUDT2

K01119...
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PGM2

NUDT5
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AK6

K01239
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FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−039

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−040

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−045

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−047

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−053

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−062

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−063

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−069

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−073

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−074

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−076

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−083

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486

ENTPD8
NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002

C00002

C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863

ATIC

K01239

K00926

K03815

K08312

C06435

C15667
K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16

K00073

K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−088

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−092

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2
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RRM2B
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AK6
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AMPD1
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CANT1

HPRT1

PNP

XDH

NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...
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K00988
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K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR
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NTPCR

C00117C00119C03090

C04734
C00064

C04392
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C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794
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C00294

C00262
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C01260C00224
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C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002
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C00655
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C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863
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K01239

K00926

K03815

K08312

C06435
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K01589K01588
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PDE7B

PGM1
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NUDT16
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K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−096

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...

ADA
PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486
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NME6

ENTPD8
GMPR

IMPDH1GMPS

ENTPD8
CANT1

HPRT1

PNP
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NT5C1B−RDH14...

PNP
K01239

HPRT1

K00892
NT5C1B−RDH14...

HPRT1

GUK1

PNP GDA

K01483...
ALLCK01466...

K00365...

K01427...

K16841

K00988

K18151

K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS

K04765
ITPA

K04765
ITPA

ITPA

K00769...

K01119...

K01119...

K01119...

NUDT2

NUDT2

K01129

DGUOK

ITPA

NUDT2

K01119...

K04765

K04765

PGM2

NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213

APRT

CANT1

K10213
K10213

DCK
PKLR

PKLR

NTPCR

C00117C00119C03090

C04734
C00064

C04392

C00046

C00039

C05512

C00559C00360

C00206 C00131

C00008C00020

C00212

C00147

C03794

C00014
C00130

C00294

C00262

C00048

C00011
C00014

C00086

C00603C00499C02350

C02348

C00366C05513

C00385

C00008

C01260C00224

C00053

C00059

C00054

C00037C02718C05239C05516C05515

C00242

C00330 C00362

C00039 C00286 C00361

C00046

C00035

C04494 C01228

C00144

C00387 C01762

C00081C00104

C01345

C03373C04751C04640C04376 C04823C03838 C04677

C01344

C00002

C00044

C03614C00942

C01261

C02353

C01367
C03483C00575

C00620

C00301

C00002
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C00655

C00700

C06194 C06195

C06196

C06193

C06197

C04051

C05993

C06433

K06863
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K01239

K00926

K03815
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C06435
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K01589K01588

URAD

PDE7B

PGM1

K16839

NUDT16

NUDT16
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K02428

K02428

K18445

AK3

K00839



RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−098

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...

K00527
POLD3

ENTPD8ENTPD2

NME6

NME6
RRM2B

ENTPD8
AK6

ADSLADSSL1...

AMPD1

NT5C1B−RDH14...ADK
APRT

NT5C1B−RDH14...
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PNP

K01241

PNP

K00892NT5C1B−RDH14...

ADA...

K01239

K01486
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IMPDH1GMPS

ENTPD8
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K00892
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GUK1
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ALLCK01466...
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K01427...

K16841
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K07127...

HDDC3PRUNE
K01524

PNPT1

ENTPD8

NME6

GUK1

NME6

K00527

NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis

XDH

XDH

PFAS
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ITPA
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ITPA

ITPA

K00769...

K01119...

K01119...

K01119...
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K01129

DGUOK
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NTPCR
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−100

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS
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PDE10A
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Riboflavin metabolism
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−105

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...
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ENTPD8
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101060521...
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POLD3

PDE10A

K01525

PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism

Folate biosynthesis

Arginine biosynthesis
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XDH
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ITPA
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K00769...
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NUDT5
K18447

K10353...K00769...
PNP

AK6

K01239

NME6 ITPA K00988

FHIT

ADCY1 PKLR

PKLR

APRT
K10213
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NTPCR
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C04734
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C00008C00020

C00212
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C03794

C00014
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C02348
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C01260C00224
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C00037C02718C05239C05516C05515

C00242
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RRM2B

C12248

C11821

XDH

K14977K02083C02091
C00802C00169

C00014
C00011

Purine metabolism
MPI−106

AlaninePentose phosphate pathway

Glyoxylate and
dicarboxylate metabolism

Thiamine metabolism
Histidine metabolism

Glycine

PRPS1L1PPAT GARTGART GART
ATIC

ADSLPAICSPAICS

K11176

PNPT1

PDE10A

ADCY1
101060521...
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NME6
RRM2B
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AK6

ADSLADSSL1...

AMPD1
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ENTPD8

NME6
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NT5C1B−RDH14...
PNP

101060521...
K00951...

GUCY1A2

POLD3

PDE10A
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PAPSS2

PAPSS2

ENPP1

Riboflavin metabolism
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