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Table S1 Primer list for RT-qPCR 

Gene Primer sequence (5′–3′) 

 Forward Reverse 

JEV AGACAAGCAGATCAACCACCATT CCCTCCAATAGAGCCAAAGTCC 

β-Actin (Mus) TGACGGGGTCACCCACACTG AAGCTGTAGCCGCGCTCGGT 
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Figure S1 JEV proliferation in Neuro2a cell line. JEV RNA levels were detected by qPCR analysis. The level 

of mRNA expression was normalized with β-actin. ***, P < 0.001.
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Fig S2 Multivariate data analysis and permutation test of the metabolomic changes induced by JEV 

infection: score scatter plot of PCA model for JEV (blue squares) vs mock (red dots) in negative ion mode 

(NEG) (A) and positive ion mode (POS) (B). Score scatter plot of OPLS-DA model for JEV vs mock in NEG 

(C) and POS (D). Permutation test of OPLS-DA model for JEV vs mock in NEG (E) and POS (F). 
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Figure S3 CCK-8 Cell viability assay of Neuro2a cells. Neuro2a cells were treated with different 

concentration of 2-DG (A), 6-AN (B), ND-630 (C) and Etomoxir (D) for 24 h and CCK-8 cell viability 

assays were then performed. *, P < 0.05; **, P < 0.01; ***, P < 0.001; ns, not significant. 



 6 / 6 
 

  www.virosin.org 

Figure S4 Integrated network analysis of metabolomic and transcriptomic profiling specifically associated 

with lipid metabolism 
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phosphodiesterase

GAA

Choline O-acetyltransferase

CLC

Linoleoyl-CoA desaturase

RE3552

RE3242

RE3149

RE2791

RE0581

R05209

R03634

R02241

R01105

13E-tetranor-16-oxo-16-CoA-LTE4

5'-carboxy-gama-chromanol

trans,cis-2,15-tetracosadienoyl-CoA

tetracosa-9,12,15,18-all-cis-tetraenoyl-CoA

3-oxo-(2S)-methylisocapryloyl-CoA

3-oxotetracosanoyl-CoA

3-oxomyrist-7-enoyl-CoA

2-Acyl-sn-glycero-3-phosphoethanolamine

16alpha-Hydroxyestrone

2-Acyl-sn-glycero-3-phosphocholine

Acylcholine

Prostaglandin F2alpha

3-Oxoacyl-CoA

3'-Phosphoadenylyl sulfate

PLA2G6

GBA3

HSD17B12

ITPKA

Phosphoethanolamine/phosphocholine
phosphatase

AGPAT7

1-acylglycerol-3-phosphate
O-acyltransferase

MGLL

Monophenol
monooxygenase

RE3484

RE3241

RE3148

RE2783

RE0580

R05119

R03617

R02240

R01104

16(S)-hydroxy-18-oxo-18-CoA-LTE4

13,14-dihydro-15-oxo-lipoxin
A4

3(S)-hydroxy-cis-15-tetracosaenoyl-CoA

tetracosa-6,9,12,15,18-all-cis-pentaenoyl-CoA

3-oxo-dihomo-gama-linolenoyl-CoA

3-oxooctadecanoyl-CoA

3-oxolinoleoyl-CoA

11-epi-Prostaglandin
F2alpha

3-Oxohexanoyl-CoA

1-Acyl-sn-glycero-3-phosphocholine

Thiocyanate

Indole-3-acetaldehyde

D-Glycerate

Acyl-CoA

PIP4K2B

PTGDS

ACOX1

MOGAT3

Phosphatidate phosphatase

PISD

Glycerone-phosphate
O-acyltransferase

ACOT7

Methylsterol
monooxygenase

RE3479

RE3236 RE3147

RE2782

RE0579

R05066

R03616

R02055

R01103

16,18-oxo-18-CoA-dinor-LTE4

15-oxo-lipoxin A4

3-oxo-cis-15-tetracosaenoyl-CoA

3-oxo-tetracosa-9,12,15,18-all-cis-tetraenoyl-CoA

3-oxo-cis-8-tetradecenoyl-CoA

3-oxoeicosanoyl-CoA

3-oxolaur-cis-5-enoyl-CoA

Leukotriene E4

(S)-Hydroxyhexanoyl-CoA

D-myo-Inositol
3,4-bisphosphate

Psychosine

D-Mannose 1-phosphate
Hexadecanoic acid

Acetate

PIP5K1B

BAAT

NSDHL

AKR1CL1

Phosphoric monoester 
hydrolases

LYPLA3 Diacylglycerol
O-acyltransferase

LYPLA2

Peroxidase

RE3468

RE3234

RE3141

RE2767

RE0578

R05050

R03527

R02053

R01101

omega-COOH-tetranor-LTE3

4-oxo-9-cis-retinoate

cis-13-docosenoyl-CoA

3-oxo-docosa-7,10,13,16-all-cis-tetraenoyl-CoA

3(S)-hydroxy-dihomo-gama-linolenoyl-CoA

3-oxodocosanoyl-CoA

12-hydroxyeicosatetraenoate

N4-Acetylaminobutanal

3-Oxooctanoyl-CoA

3alpha-Hydroxy-5beta-cholanate

Stachyose

2-Methylpropanoyl-CoA

Lactose

D-Glucose

PIP5K1A

CHPT1

RDH8

ASAH3L

Palmitoyl-protein hydrolase

AMACR

Acetyl-CoA
C-acyltransferase

CHKB

Glycerol-3-phosphate
dehydrogenase

RE3466

RE3232

RE3135

RE2766

RE0577

R04998

R03417

R02051

R01041

CoA-omega-COOH-tetranor-LTE3

acylglucosaminylphosphatidylinositol

trans,cis-2,13-docosadienoyl-CoA

3(S)-hydroxy-tetracosa-6,9,12,15,18-all-cis-pentaenoyl-CoA

(3S)-3-hydroxy-cis-8-tetradecenoyl-CoA

3-hydroxytetracosanoyl-CoA

ceramide d18:1(4c)

cis-beta-D-Glucosyl-2-hydroxycinnamate

(S)-Hydroxyoctanoyl-CoA

17beta-Hydroxyandrostan-3-one

Linoleate

Choline phosphate

4-Methyl-2-oxopentanoate

PRDX6

ACOX3

NT5M

PLA2G3

ENPP7

Palmitoyl-CoA hydrolase

CLCF1

Transferring groups other 
than amino-acyl groups 

CHKA

Choline dehydrogenase

RE3461

RE3230

RE3129

RE2717

RE0576

R04949

R03416

R02038

R01036

18-carboxy-dinor-LTE4

glycolithocholate

3(S)-hydroxy-13cis-docosenoyl-CoA

3(S)-hydroxy-docosa-7,10,13,16-all-cis-tetraenoyl-CoA

NAD(P)H

3-hydroxyoctadecanoyl-CoA

arachidate

cis-2-Hydroxy cinnamate

3-Oxodecanoyl-CoA

5alpha-Cholest-8-en-3beta-ol

Octadecanoic acid

Prostaglandin E2

beta-D-Glucose

PCYT1B

ACOX2

AGPAT4

OVD1A

HSD17B4

Cholinesterase

MYST4

EHHADH

HIBADH

Glycerol-3-phosphate
dehydrogenase (NAD(+)) 

RE3448

RE3229

RE3125

RE2675

RE0574

R04922

R03405

R01986

R01029

18(R)-hydroxy-20-oxo-20-CoA-LTE4

sulfolithocholyglycine

3-oxo-13cis-docosenoyl-CoA

2-trans-9,12,15,18-all-cis-tetracosapentaenoyl-CoA

glycerophosphoserine

3-hydroxyeicosanoyl-CoA

14,15-EET

Galactan

(S)-Hydroxydecanoyl-CoA

1-Alkyl-2-acetyl-sn-glycerol

beta-D-Galactosyl-1,4-beta-D-glucosylceramide

Dihydrolipoamide

Arachidonate

FADS2

EPX

AGPAT3

ALDH7A1

HSD17B2

Acetylcholinesterase

PIP5K1C

ECHS1

AKR1C4

Estradiol
17-beta-dehydrogenase

RE3444

RE3227

RE3124

RE2649

RE0573

R04903

R03355

R01975

R01026

CoA-20-COOH-18-oxo-LTE4

sulfolithocholate

11-cis-eicosenoyl-CoA

adrenoyl-CoA

9-cis-4-oxo-13,14-dihydro-retinoate

3-hydroxydocosanoyl-CoA

(3S)-3-Hydroxyadipyl-CoA

Cyanoglycoside

3-Oxododecanoyl-CoA

D-Mannose
1,6-bisphosphate

1-alpha-D-Galactosyl-myo-inositol

D-Glyceraldehyde

N-Acylsphingosine

LIPG

ARD1A

SPHK2

Prostaglandin-D synthase

HSD17B3

Lysophospholipase

GANAB

DLD

CHAT

3-hydroxyacyl-CoA
dehydrogenase

RE3430

RE3226

RE3123

RE2633

RE0572

R04856

R03331

R01926

R01025

CoA-omega-COOH-dinor-LTE4

glucosaminylphosphatidylinositol

trans,cis-2,11-eicosadienoyl-CoA

docosa-4,7,10,13,16,19-all-cis-hexaenoyl-CoA

sorbitol 3-phosphate

trans-tetracos-2-enoyl-CoA

2-Arachidonoylglycerol

Cyanohydrin

(S)-3-Hydroxydodecanoyl-CoA

1,2-Diacyl-3-beta-D-galactosyl-sn-glycerol

sn-glycero-3-Phosphoethanolamine

Betaine aldehyde

Ethanolamine

PPT2

PLA2G12A

Desmosterol

cholesta-5,7,24-trien-3beta-ol

ACSL31-Phosphatidyl-1D-myo-inositol
3-phosphate

ACSL5

ACSL6

ACSL1

Enoyl-[acyl-carrier-protein]
reductase (NADPH, 

B-specific)

3-oxoacyl-[acyl-carrier-protein]
reductase

R04535

R04537
R04566

CBR4

Fatty-acid synthase(3R)-3-Hydroxydecanoyl-[acyl-carrier
protein]

R04956

RE3129R04544
Beta-ketoacyl-acyl-carrier-protein

synthase I OXSM

Dodecanoic acid

palmitoleate

But-2-enoyl-[acyl-carrier
protein]

R04430

trans-2,3-Dehydroacyl-[acyl-carrier
protein]

(3R)-3-Hydroxybutanoyl-[acyl-carrier
protein]

R04960

R04963

trans-Hexadec-2-enoyl-[acp]R02768

FASN
RE1575

3-Oxoacyl-[acyl-carrier
protein]

Malonyl-[acyl-carrier
protein] R04970

Octanoyl-[acp]

R04534

tetracosa-6,9,12,15,18-all-cis-pentaenoyl-CoA

PIK3C2G
RE3146

PIK3C3

PIK3C2A

R01404
3-Oxododecanoyl-[acp]

Decanoyl-[acp]

R04953

trans-Oct-2-enoyl-[acp]

3-Oxohexanoyl-[acp]

3-Oxooctanoyl-[acp]

trans-Dec-2-enoyl-[acp]

R04543R04967

3-hydroxypalmitoyl-[acyl-carrier-protein]
dehydratase

R04968
R04726

R04462

R04725 Dodecanoyl-[acyl-carrier
protein]

(3R)-3-Hydroxypalmitoyl-[acyl-carrier
protein]

Hexanoyl-[acp]

(3R)-3-Hydroxyoctanoyl-[acyl-carrier
protein]

Cholesterol

R04954

R04536

R04952

trans-Tetradec-2-enoyl-[acp]

3-Oxohexadecanoyl-[acp]
3-Oxotetradecanoyl-[acp]

trans-Dodec-2-enoyl-[acp]

(3R)-3-Hydroxyacyl-[acyl-carrier
protein]

RE2252

3-oxo-docosa-cis,cis,cis-10,13,16-trienoyl-CoA
RE3234

R01705

AKR1C4

RE3112

3-oxoeicosanoyl-CoA

RE2633

3(S)-hydroxy-cis-15-tetracosaenoyl-CoA

RE3230

3-hydroxydocosanoyl-CoA
3-oxoeicosa-cis,cis-11,14-dienoyl-CoA

Membrane alanyl 
aminopeptidase

RE3479

R04951

R-S-Alanine

3-oxo-13cis-docosenoyl-CoA

3(S)-hydroxy-13cis-docosenoyl-CoA

With NAD(+) or NADP(+) 
as acceptor 

RE3175

Malonyl-CoA

RE31713-oxotetracosanoyl-CoA

3-oxo-docosa-10,13,16,19-all-cis-tetraenoyl-CoA
AKR1C1

3(S)-hydroxy-docosa-10,13,16,19-all-cis-tetraenoyl-CoA
R03654

Glycyl-tRNA(Gly)
Palmitoyl-protein

4-Trimethylammoniobutanal
RE3227

3-hydroxyeicosanoyl-CoA

RE0570

Acetyl-[acyl-carrier protein]

[Acyl-carrier-protein]
S-acetyltransferase

R01626 R01706

Acyl-carrier protein

Oleoyl-[acyl-carrier-protein]
hydrolase

R01624

3(S)-hydroxy-11-cis-eicosenoyl-CoA

3-oxodocosanoyl-CoA

3-oxo-11-cis-eicosenoyl-CoA

RE1514

(2S,6R,10R)-pristanate
(2S)-pristanoyl-CoA

R03814

Linoleoyl-CoA
PEPE

Acyl-[acyl-carrier protein]

R04959

R04962

R04355

3-Oxodecanoyl-[acp]

Estrone

GARS

tRNA(Gly)

OLAH

Glycine--tRNA ligase

(9Z)-Octadecenoic acid

3-Hydroxy-N6,N6,N6-trimethyl-L-lysine
Hexadecanoic acid

Biotin carboxylase
R03284

PPT2 SHMT1
PPT1

ACACB ACADSB

RE2913

MECR

HSD17B12

gamma-Linolenoyl-CoA
R02352

Estradiol-17beta
RE3074

2-Methylbutanoyl-CoA

R02353

ACADL

trans-eicos-2-enoyl-CoA
RE0568

trans-tetracos-2-enoyl-CoARE0576

trans-2-cis,cis,cis-8,11,14-eicosatetraenoyl-CoA

trans-docos-2-enoyl-CoA

HAGHL

trans-octadec-2-enoyl-CoA

(R)-S-Lactoylglutathione

RE0583

RE0572

all-cis-10,13,16,19-docosatetraenoyl-CoA

trans,cis,cis,cis,cis-2,10,13,16,19-docosapentaenoyl-CoA

ceramide d18:1(4c)

all-cis-12,15,18,21-tetracosatetraenoyl-CoA

trans,cis-2,11-eicosadienoyl-CoA
NAD(P)H

trans,cis,cis,cis,cis-2,12,15,18,21-tetracosapentaenoyl-CoA

dehydrodolichol

Dolichol

RE3173Testosterone

With NAD(+) or NADP(+) 
as acceptor 

RE3104

dihomo-gama-linolenoyl-CoA

Estriol

Androst-4-ene-3,17-dione

RE3229

RE3169

R04682R04681

trans,cis-2,9-octadecadienoyl-CoA
trans,cis-2,13-docosadienoyl-CoA

trans,cis,cis,cis-2,10,13,16-docosatetraenoyl-CoA

12-oxo-leukotriene B4

cis,cis,cis-10,13,16-docosatrienoyl-CoA

12-hydroxyeicosatetraenoate

10,11-dihydro-12-oxo-LTB4
Oleoyl-CoA

12-HETrERE3168

cis,cis-11,14-eicosadienoyl-CoA

eicosa-2E,8Z,11Z,14Z,17Z-pentaenoyl-CoA

trans,cis,cis-2,11,14-eicosatrienoyl-CoA

(8Z,11Z,14Z,17Z)-eicosatetraenoyl-CoA

RE3150

2-trans-9,12,15,18-all-cis-tetracosapentaenoyl-CoAtetracosa-9,12,15,18-all-cis-tetraenoyl-CoA

RE3106

11-cis-eicosenoyl-CoA
RE2675

trans,cis-2,15-tetracosadienoyl-CoA
RE3589

cis-15-tetracosenoyl-CoA

cis-13-docosenoyl-CoARE3244

RE3236

4(R),8-dimethyl-nonanoyl-CoA

RE3147
RE1516

Estradiol
17-beta-dehydrogenase

HSD17B8 HSD17B2
RDH8

2(S),6-dimethyl-heptanoyl-CoA

HSD17B1

trans,cis,cis-2,9,12-octadecatrienoyl-CoA

HSD17B3

R07063

tetracosa-6,9,12,15,18,21-all-cis-hexaenoyl-CoA

Linoleoyl-CoA desaturase

RE3149

FADS3

RE3135

RE3164 RE3430

RE3644 RE3232

3-oxo-tetracosa-9,12,15,18-all-cis-tetraenoyl-CoA

R04386

RX

RE1832
all-trans-3,4-didehydroretinoate

R00742
R00316

RE3152

3-hydroxytetracosanoyl-CoA

3alpha,7alpha,12alpha,24-Tetrahydroxy-5beta-cholestanoyl-CoA

15-oxo-PGE1

R03522 R00945

5,10-Methylenetetrahydrofolate
2-Methylpropanoyl-CoA

Tetrahydrofolate

R07060R01354 R04747 3-Oxooctanoyl-CoA

R00236R01859
cis,cis-3,6-Dodecadienoyl-CoA

3alpha,7alpha,12alpha-Trihydroxy-5beta-24-oxocholestanoyl-CoA

Acid--thiol ligases

R03990
R01171 R03857

cis-(3S)-hydroxytetradec-7-enoyl-CoA

RE2987
R04754

R04751

Hexanoyl-CoA

R04432

R00926

TSTA3

RE1531

RE3191
Propanoyl-CoA

2,6-dimethyl-trans-2-heptenoyl-CoA

R03856
R03989

RE2915

RE1518

RE3156
5'-carboxy-gama-chromanol R04095

3(S),8(R)-dihydroxy-6E,10Z-hexadecadienoate

Docosanoic acid

R04224

AKR1C3

RE3192

8(R)-hydroxy-hexadeca-2E,6E,10Z-trienoate

Serine
C-palmitoyltransferase

RE3092

ECHS1

RE3340

trans-2-Methyl-5-isopropylhexa-2,5-dienoyl-CoA

R06411

3-Hydroxy-2,6-dimethyl-5-methylene-heptanoyl-CoA

(2S,6R,10R)-trimethyl-2E-hendecenoyl-CoA

16E-18-oxo-18-CoA-dinor-LTE4

5-oxo-12(S)-hydroxy-eicosa-2E,8E,10E,14Z-tetraenoyl-CoA

trans-2,3-dehydropristanoyl-CoA

trans-2-all-cis-6,9,12,15,18,21-tetracosaheptaenoyl-CoA

18E-20-oxo-20-CoA-LTE4

8(S)-hydroxy-hexadeca-2E,6E,10Z-trienoate

RE3248

(3S)-3-hydroxydodec-cis-6-enoyl-CoA
RE1520

6(S)-hydroxy-tetradeca-2E,8Z-dienoate

R01923

trans,cis-Lauro-2,6-dienoyl-CoA

3-Dehydrosphinganine
SPTLC1

SPTLC2

L-Palmitoylcarnitine

3-keto-steroid reductase

CPT2

CPT1A

CPT1B

CPT1C

Carnitine
O-palmitoyltransferase

Lophenol

R05691

R04669

trans-2-cis,cis-5,8-tetradecatrienoyl-CoA

docosanoyl-CoA

Eicosanoyl-CoA

R01736

tetracosanoyl-CoA

Hydroxyacylglutathione
hydrolase

HSD17B7

HAGH

3alpha,7alpha,12alpha-Trihydroxy-5beta-cholest-24-enoyl-CoA3-Hydroxyisovaleryl-CoA
trans-2-cis-8-tetradecadienoyl-CoA

3(R)-hydroxy-pristanoyl-CoA

5(S),12(R)-dihydroxy-eicosa-2,8-trans-6,14-cis-tetraenoyl-CoA24-oxo-25(R)-trihydroxycoprostanoyl-CoA

3-Oxopristanoyl-CoA
24(R),25(R)-varanoyl-CoA

(4R,8R,12R)-trimethyl-2E-tridecenoyl-CoA

RE3429

R04743
3(S)-hydroxy-4(R),8-dimethyl-nonanoyl-CoA

RE3081

acylcarnitine

L-Carnitine

SC4MOL

R04483

3beta-Hydroxy-4beta-methyl-5alpha-cholest-7-ene-4alpha-carboxylate

Acyl-CoA

RE3136

5alpha-Cholesta-7,24-dien-3beta-ol

NSDHL

R04804 R04671

Cholestenol
Delta-isomerase

5alpha-Cholest-7-en-3beta-ol

4alpha-Methylcholesta-8-en-3beta-ol

cholesta-8(9)-en-3beta-ol

EBP

Zymosterol

R04328

5alpha-Cholest-8-en-3beta-ol

Methostenol

Methylsterol
monooxygenase

14-Demethyllanosterol

4alpha-Methyl-5alpha-cholest-7-en-3-one

RE2978

Sterol-4-alpha-carboxylate
3-dehydrogenase
(decarboxylating)

18E-20-oxo-20-CoA-LTB4

MGST3

GSTO2
GSTP1

GSTA1

GSTO1

GSTA3

GSTT1
GSTM1

RE3448RE2991

DECR1

R05066

3-oxo-(4R,8R,12R)-trimethyl-tridecanoyl-CoA

16,18-oxo-18-CoA-dinor-LTE4

BAAT

RE3579

ACOT7

18,20-dioxo-20-CoA-leukotriene
B4

ACOT1

CoA-omega-COOH-tetranor-LTE3

R00590

L-Tyrosine

Monophenol
monooxygenase

3-oxo-5(S),12(R)-dihydroxy-eicosa-8-trans-6,14-cis-trienoyl-CoA

(S)-Methylmalonate
semialdehyde

SDS

R02918

GSTZ1

(S)-3-Hydroxyisobutyrate

3-hydroxyisobutyrate
dehydrogenase

R03662

YARS

Tyrosine--tRNA ligase

tRNA(Tyr)L-Tyrosyl-tRNA(Tyr)

R02799

SARS

Prostaglandin H2

(5Z,13E)-(15S)-9alpha,15-Dihydroxy-11-oxoprosta-5,13-dienoate

11-epi-Prostaglandin
F2alpha

GSTA5

GSTA4

MGST1

GSTM5

GSTA2

DihydrolipoamideR00352

R00351

R00210

ACAT1

R02569

Oxaloacetate
RE3336

RE3342

RE3343

RE3189

3-Oxoadipyl-CoA

Choloyl-CoA cis-6-dodecenoyl-CoA

3-oxo-10(S)-hydroxy-octadeca-6E,8E,12Z-trienoate
D-lactate dehydrogenase

3-oxo-6(R)-hydroxy-tetradec-8-cis-enoate

ACOT6

3,5-dioxo-12(R)-hydroxy-eicosa-8E,10E,14Z-trienoyl-CoA

3-oxo-4(R),8-dimethyl-nonanoyl-CoA

8,9-epoxy-(5Z)-tetradecenoic
acid

Palmitoyl-CoA hydrolase

R06941

RE3006

AMACR

7'-carboxy-gama-tocotrienol

3-hydroxy-2-methylbutyryl-CoA
dehydrogenase13'-carboxy-alpha-tocotrienol

RE3393

3-oxo-cis-8-tetradecenoyl-CoA

3,5-dioxo-12(S)-hydroxy-eicosa-8E,10E,14Z-trienoyl-CoA

L-Serine

(3S)-3-Hydroxyadipyl-CoA

2,4-dienoyl-CoA reductase 
(NADPH)

HSD17B10

7'-carboxy-alpha-tocotrienol

RE3338
RE3564

3,4-Dihydroxy-L-phenylalanine

RE3383
RE3388

R00704

RE2918

ACAA1
ACAA2

4(R)-hydroxy-dodec-6Z-enoate
8(R)-hydroxy-hexadeca-4E,6E,10Z-trienoate

6(S)-hydroxy-tetradeca-4E,8Z-dienoate

ACAT2
R00829

5,6-epoxy-(8Z)-tetradecenoic
acid

12,13-epoxy-(6Z,9Z)-octadecadienoic
acid

3-hydroxyacyl-CoA
dehydrogenase

(S)-3-Hydroxytetradecanoyl-CoA
RE3402

RE3387

5'-carboxy-alpha-chromanol

RE3461

RE3427
RE3466

RE0026

RE3399

(S)-3-Hydroxybutanoyl-CoA

Long-chain-3-hydroxyacyl-CoA
dehydrogenaseRE3468RE3426R04203

Alpha-methylacyl-CoA
racemase

R0473910,11-epoxy-(4Z,7Z)-hexadecadienoic
acid

11'-carboxy-alpha-tocotrienol7,8-epoxy-(4Z,10Z)-hexadecadienoic
acid

3-oxo-6(S)-hydroxy-tetradec-8Z-enoate
R01975

RE2910

3-oxo-8(R)-hydroxy-hexadeca-6E,10Z-dienoate

3-oxo-8(S)-hydroxy-hexadeca-6E,10Z-dienoate

RE3627
3-Oxotetradecanoyl-CoA

Acetyl-CoA
C-acyltransferase

3-Oxohexanoyl-CoA

3-oxolaur-cis-5-enoyl-CoA

trans-3-decenoyl-CoA
HADHB

2-Methylacetoacetyl-CoA

6(R)-hydroxy-tetradeca-4E,8Z-dienoate

RE3396

CoA
3-oxolaur-6-cis-enoyl-CoA

R03719R00238
RE2649

RE3400

Acetoacetyl-CoA

RE3384

RE3394

GDP-4-keto-6-L-deoxygalactose

R01978

Acetyl-CoA RE1534Propanoate
R01177

8(S)-hydroxy-hexadeca-4E,6E-10Z-trienoate

Acetyl-CoA
C-acetyltransferase

GDP-L-fucose

S-Succinyldihydrolipoamide

IDH1

Glutaryl-CoA

IDH2

S-Glutaryldihydrolipoamide
2-Oxoadipate

OGDH

R01361

R03316

R01940R01933

R05049

OGDHL

PCBD2

Oxalosuccinate

Isocitrate dehydrogenase 
(NADP(+))

DLST

Acetoacetate

3-Carboxy-1-hydroxypropyl-ThPP

Dihydrolipoyllysine-residue
succinyltransferase

ILVBL
Oxoglutarate

dehydrogenase
(succinyl-transferring)

R00621

ME1

ME3

PDHB

Lipoamide

Malate dehydrogenase 
(oxaloacetate-decarboxylating)

(NADP(+))

ME2

Alpha-1,6-mannosyl-glycoprotein
6-beta-N-acetylglucosaminyltransferase

MGAT5 DOLPP1

Dolichyl phosphate

Dolichyldiphosphatase

PDHA1

2-(alpha-Hydroxyethyl)thiamine
diphosphate

PDHA2R03270

Thiamin diphosphate

Malate dehydrogenase 
(oxaloacetate-decarboxylating)

R00014

R00216

Acetolactate synthase

2-Oxoglutarate

Hydroxymethylglutaryl-CoA
lyase

Succinyl-CoA

GMDS

GDP-mannose
4,6-dehydratase

R00342
DLD

CO2

R01699
Pyruvate dehydrogenase 

(acetyl-transferring)

RE0361
(S)-Malate

S-Acetyldihydrolipoamide

R01360

Dihydrolipoyl
dehydrogenase

HMGCS1

GDP-4-dehydro-6-deoxy-D-mannose

HMGCS2

CS

ATP citrate synthase

Citrate (Si)-synthase

Hydroxymethylglutaryl-CoA
synthase

Acetyl-CoA carboxylase
Holo-[carboxylase]

RE3125

vitamin A2

alpha-hydroxyisocaproic
acid

RE3154 Carboxybiotin-carboxyl-carrier
protein

RE2292

trans,cis,cis-2,7,10-hexadecatrienoyl-CoA

RE2919 RE1523

DECR2

RE3572
RE3005

RE3177

Dodecenoyl-CoA isomerase

13,14-dihydro-15-oxo-lipoxin
A4

RE3242

3-hydroxyoctadecanoyl-CoA

RE1954
HSD11B2

3-oxo-cis-15-tetracosaenoyl-CoA

RE3484

13,14-dihydro-15-oxo-PGE1

15-oxo-lipoxin A4

3-oxooctadecanoyl-CoA

GDP-L-fucose synthase

Propinol adenylate

R07059

ACSS1

R03425
(S)-2-Methyl-3-oxopropanoyl-CoA

S-Aminomethyldihydrolipoylprotein

Lipoylprotein

Acetate--CoA ligase

R00235

Acetyl adenylate

3-oxo-docosa-7,10,13,16,19-all-cis-pentaenoyl-CoA

3(S)-hydroxy-docosa-7,10,13,16,19-all-cis-pentaenoyl-CoA

3-oxo-10(R)-hydroxy-octadeca-6E,8E,12Z-trienoateRE2989 RE3559
RE3575

RE3097
RE3584

cis-2-Methyl-5-isopropylhexa-2,5-dienoyl-CoA

3(S),5(S),12(R)-trihydroxy-eicosa-8-trans-6,14-cis-trienoyl-CoA3(S),6(R)-dihydroxy-tetradec-8Z-enoate
Citrate

(S)-3-Hydroxy-3-methylglutaryl-CoADihydrolipoyllysine-residue
acetyltransferase

DLAT

R00209
RE3443

3-oxo-6Z,9Z,12Z-octadecatrienoyl-CoAACOT4

RE1834

R04546
3-cis-Dodecenoyl-CoA

2(R),6-dimethyl-heptanoyl-CoA

3-oxo-10(S)-hydroxy-octadeca-6E,8E,12Z-trienoyl-CoA ACOT2LDHD

3-oxo-(2S)-methylisocapryloyl-CoA
HADHAR01778

Enoyl-CoA hydratase

RE3159

(3S)-3-hydroxylinoleoyl-CoA

(3S)-3-hydroxy-cis,cis-palmito-7,10-dienoyl-CoA

Octadecanoic acid

RE3447

RE3087

RE3583

3(R)-hydroxy-(2S,6R,10)-trimethyl-hendecanoyl-CoA

R04385
ACACA

Glycine
hydroxymethyltransferase

R03170
Palmitoyl-protein hydrolase

3-oxo-dihomo-gama-linolenoyl-CoA

ACADS

R02660
RE2988

Butyryl-CoA
dehydrogenase

R02661

R06985
RE29143(S)-hydroxy-dihomo-gama-linolenoyl-CoAdocosa-4,7,10,13,16,19-all-cis-hexaenoyl-CoA

RE1517
3(S)-hydroxy-tetracosa-9,12,15,18,21-all-cis-pentaenoyl-CoA R01278

RE31852-Methylbut-2-enoyl-CoATrans-2-enoyl-CoA
reductase (NADPH) 

adrenoyl-CoA

RE3184trans,cis-hexadeca-2,9-dienoyl-CoA

ACADMR03172

RE3186cis,cis-palmito-7,10-dienoyl-CoA

4(R),8-dimethyl-trans-2-nonenoyl-CoA
trans,cis-myristo-2,7-dienoyl-CoA

trans-Dec-2-enoyl-CoA
Acyl-CoA dehydrogenase

Long-chain-acyl-CoA
dehydrogenaseR04753

4(S)-hydroxy-dodec-6Z-enoateR00927 RE1533

R03858R03991 3-Oxododecanoyl-CoA3-Oxopalmitoyl-CoA
14,15-EETR04741R04745

R04748

RE2909

(S)-3-Hydroxydodecanoyl-CoA

(S)-Hydroxyoctanoyl-CoA

(2S,3S)-3-Hydroxy-2-methylbutanoyl-CoA

R04737
R03026

3-Oxodecanoyl-CoA

3-oxo-cis,cis-5,8-tetradecadienoyl-CoA

3-oxo-4-methyl-pentanoyl-CoA

RE2916

ACOX2 RE0512

(S)-3-Hydroxyhexadecanoyl-CoA

RE0579

(S)-3-hydroxypalmitoleoyl-CoA

(S)-Hydroxydecanoyl-CoA

RE0578

3-oxolinoleoyl-CoA
R04749

3-oxo-cis,cis-7,10-hexadecadienoyl-CoA

(R)-Lactate
R05595R04746

R04170

R04742

Butanoyl-CoA

trans,cis-deca-2,4-dienoyl-CoA

3-oxomyrist-7-enoyl-CoA

Tetradecanoyl-CoA

RE2917

R03778

cis-deca-4-enoyl-CoA

Crotonoyl-CoA

trans,cis-dodeca-2,5-dienoyl-CoAtrans-Tetradec-2-enoyl-CoA4-methyl-pentanoyl-CoARE2920
ACOX1

ACOX3
Octanoyl-CoAcis-laur-5-enoyl-CoA

3-oxo-all-cis-6,9,12,15,18-tetracosapentaenoyl-CoADecanoyl-CoA

Lauroyl-CoA

RE3158

RE1519

trans-Hexadec-2-enoyl-CoA

3-Hydroxybutanoyl-CoA

cis,cis-myristo-5,8-dienoyl-CoA

R01279

R03776

Propenoyl-CoA

2-trans-Dodecenoyl-CoA
R04204

trans-Hex-2-enoyl-CoA

R03777

trans-Oct-2-enoyl-CoA

3-oxo-all-cis-6,9,12,15,18,21-tetracosahexaenoyl-CoA
RE3179

RE1526

RE2908
R04740

3(S)-hydroxy-tetracosa-6,9,12,15,18-all-cis-pentaenoyl-CoA
RE2921(S)-Hydroxyhexanoyl-CoA

Acyl-CoA oxidase
RE3139

(S)-3-Hydroxyisobutyryl-CoA

3(S)-3-hydroxydodecen-(5Z)-oyl-CoA

RE3190
3-oxopalmitoleoyl-CoA

RE1532

R01274

cis-myrist-7-enoyl-CoA

2-Methylprop-2-enoyl-CoAR01175

RE2986
4-methyl-trans-2-pentenoyl-CoA

Palmitoyl-CoA
H2O

Stearoyl-CoA3-Hydroxypropionyl-CoA

trans-2-all-cis-6,9,12,15,18-tetracosahexaenoyl-CoA

RE3193

RE1521R03045R04744
RE1522

3-oxo-(2S,6R,10R)-trimethyl-hendecanoyl-CoAR01281
3(S)-hydroxy-2(S),6-dimethyl-heptanoyl-CoA

RE3386
RE3401

arachidate

3(S),8(S)-dihydroxy-6E,10Z-hexadecadienoate

RE0344

3(S)-hydroxy-4-methyl-pentanoyl-CoA
RE1525

RE3141

RE30933-Oxoacyl-CoA

3-Methylcrotonyl-CoARE3398

(3S)-hydroxy-tetracosa-6,9,12,15,18,21-all-cis-hexaenoyl-CoA

RE3004

RE3578

(3S)-3-Hydroxyacyl-CoA

16(S)-hydroxy-18-oxo-18-CoA-LTE4

R06412

R04137

RE3344

RE3140

R02266

PTGDS

Prostaglandin-D synthase

PGDS

HSD17B4

HADH

3(S),12(R)-dihydroxy-5-oxo-eicosa-8E,10E,14Z-trienoyl-CoA

R06942

EHHADH

PECI

RE3337

RE3573

20-CoA-20-oxo-18R-hydroxyleucotriene
B4

RE3088

DCI

RE3390

(3S)-3-hydroxy-cis-8-tetradecenoyl-CoA
18(R)-hydroxy-20-oxo-20-CoA-LTE4

3(S),12(S)-dihydroxy-5-oxo-eicosa-8E,10E,14Z-trienoyl-CoA

Isovaleryl-CoA
dehydrogenase

RE3250

RE3563

RE3082

RE2990

R05575
3(R)-hydroxy-(4R,8R,12R)-trimethyl-tridecanoyl-CoA

RE3194R04738

3(S)-hydroxy-5Z,8Z-tetradecadienoyl-CoA

RE0577

3-Methylbutanoyl-CoA3(S),6(S)-dihydroxy-tetradec-8Z-enoate

lignocerate
RE3178

MGST2

GSTT2

GSTM3

GSTK1

Glutathione transferase

GSTM2

SARS2

Prostaglandin F2alpha

R02684

Serine--tRNA ligase

GSTM4

AKR1CL1

Prostaglandin-F synthase

L-Seryl-tRNA(Ser)

HIBADH

tRNA(Ser)

3(S)-hydroxy-6Z,9Z,12Z-octadecatrienoyl-CoA

TYR

Dopaquinone

2-Aminoacrylate

CoA-20-COOH-18-oxo-LTE4

(Hydroxymethylphenyl)succinyl-CoA

2E,6Z,9Z,12Z-octadecatetraenoyl-CoA
6(R)-hydroxy-tetradeca-2E,8Z-dienoate

5-Carboxy-2-pentenoyl-CoA

Benzoylsuccinyl-CoA

IVD5-oxo-12(R)-hydroxy-eicosa-2E,8E,10E,14Z-tetraenoyl-CoA

omega-carboxy-trinor-leukotriene
B4

3(S),10(R)-OH-octadeca-6-trans-4,12-cis-trienoate

Chenodeoxycholate

3(S),10(R)-OH-octadeca-6-trans-4,12-cis-trienoyl-CoA

R00220

CoA-omega-COOH-dinor-LTE4
Pyruvate

Chenodeoxyglycocholoyl-CoA

3alpha,7alpha,12alpha-Trihydroxy-5beta-cholanate

4Z,7Z,10Z-hexadecatrienoyl-CoA

3-oxo-10(R)-hydroxy-octadeca-6E,8E,12Z-trienoyl-CoA

Chenodeoxycholoyl-CoA

3alpha,7alpha-Dihydroxy-5beta-24-oxocholestanoyl-CoA

3alpha,7alpha-Dihydroxy-5beta-cholestanoyl-CoA

18-CoA-18-oxo-dinorleukotriene
B4

R04811

RE3339

RE1835

RE3560
RE3444

RE3574

ACOT8

(2R,6R,10R)-trimethyl-hendecanoyl-CoA

RE3586

L-serine ammonia-lyase

omega-COOH-tetranor-LTE3

13E-tetranor-16-carboxy-LTE413E-tetranor-16-oxo-16-CoA-LTE4

18-carboxy-dinor-LTE4

R00833

Malate dehydrogenase

Isocitrate

R00268

R00709

R01325

HMGCL

R01324

R00405

ALG1

IDH3G
IDH3A

IDH3B

OXSR1 TAOK1

DAPK1
SRPK2

ARAF

HIPK3

ULK4

WNK1

VRK1
KALRN

PGD

GMPPB

MDH2

MUT

MDH1

R02032
GMPPA

6-Phospho-2-dehydro-D-gluconate

Phosphogluconate
2-dehydrogenase

ACO2

ACO1

GDP

R01900

Isocitrate dehydrogenase 
(NAD(+))

Chitobiosyldiphosphodolichol
beta-mannosyltransferase

R01899

R04502

R00214

Aconitate hydratase HMGCLL1cis-Aconitate

MCEE

Methylmalonyl-CoA
epimerase

GLDC

Glycine dehydrogenase 
(decarboxylating)

Propionyl-CoA carboxylase

PCCB

CDK8

CDC2L2

PFTK2

MAK

CHUK

COL4A3BP

IKBKE

O-Phosphoprotamine PCTK1

CDKL3CDK6

CLK4

Cyclin-dependent kinase

PCTK3

CDKL4

CDKL1

CDC2L1

R02034

Mannose-1-phosphate
guanylyltransferase (GDP) 6-Phospho-D-gluconate

Phosphogluconate
dehydrogenase

(decarboxylating)

R00883
R01528

CDKL5

CDK9

CDKL2

CDC2L6
CDK2

ICK

DCLK2

Protamine

cis-beta-D-Glucosyl-2-hydroxycinnamate

R04949

IKBKB

cis-2-Hydroxy cinnamate

Cyanohydrin

R02765

R00888

ACLY

R05692

Methylmalonyl-CoA mutase

(R)-2-Methyl-3-oxopropanoyl-CoA

GDPmannose

PDHX

PCTK2

CDK10

CDK3

CDK7

Cyanoglycoside

TAF1
ERN1

CDC7
TNIK

CITTSSK4
EIF2AK3

TSSK6

LIMK2

ROCK1

SNF1LK

TAOK3

CSNK2A2

HIPK1

SRPK1IRAK4

STK32A

IRAK2
DCLK3

MINK1

LRRK2
RIOK3

MAPKAPK5

LRRK1

PDIK1L

CSNK1G3
WNK4

MKNK1

CSNK1G2

BRAF

TSSK2

MYO3A

ULK3 SMG1GTF2F1STK38

TSSK3

MGC42105

NEK8

TTBK2
PAK6

CDC42BPG

RPS6KA6
TLK2
MAST1

MARK3
PRPF4

AKT2STK19

VRK2

SPEG
SNF1LK2

KIAA0999
SRPK3

PAK7

BRSK2MAP4K5

IRAK3

DAPK3

HIPK2

PSKH1

STK24

BMP2KLCASK
ATR

AURKA

RPS6KA2

TNNI3K

STK35

PAK4

NEK7

NEK1
BCR

PIM3

RIPK1

MKNK2

BRSK1

NEK3

MOS

RPS6KA1

MAP4K1

STK17B
STK33

RPS6KC1

GSG2

EIF2AK4

YSK4

AURKB

RIPK2

CSNK2A1P
SGK2

SBK1

STK10
PSKH2

NEK11

PAK2

RPS6KB1
MELK

PRKY

CHEK2

IRAK1

RAF1STK3

CSNK1E

NEK9

STK25

ULK1

EIF2AK1

VRK3
BUB1

cAMP-dependent protein 
kinasePRKAR2A

PRKCB1PRKCE
PRKCH

PRKCSH

PRKCI FASTK

PRKCD

PRKX

ILK

PINK1

CDC42BPB

GAK

PRKAA2

RIPK5

RPS6KA5

UHMK1

RIPK3
R04998

MAPKAPK3RPS6KA3

DMPK

WNK2STK11

TBK1
TRIO

(3S)-hydroxy-eicosa-cis,cis-11,14-dienoyl-CoA

R03916

11-dehydro-13,14-dihydro-15-oxo-TXB2
GSS

3(S)-hydroxy-all-cis-8,11,14,17-eicosatetraenoyl-CoA

11-dehydro-15-keto-TXB2

RE3162

Protein

R-S-Alanylglycine

R03980

5beta-cholestane-3alpha,7alpha,12alpha,24S,25-pentol
3-oxo-tetracosa-12,15,18,21-all-cis-tetraenoyl-CoA

RE0566

RE05744-Methyl-2-oxopentanoate

3(S)-hydroxy-tetracosa-12,15,18,21-all-cis-tetraenoyl-CoA

RE2152RE3121
3(S)-hydroxy-docosa-7,10,13,16-all-cis-tetraenoyl-CoA

ACSS2

3-oxo-docosa-7,10,13,16-all-cis-tetraenoyl-CoA

Glycine
3(S)-hydroxy-cis-9-octadecenoyl-CoA

PCCA

3-oxo-cis-9-octadecenoyl-CoA

RE0581

TGFBR2

MAPK8

TGFBR1

BMPR1A

ACVR1

DYRK2

9-cis-4-oxo-13,14-dihydro-retinoate

Acetate4-oxo-9-cis-retinoate

gamma-L-Glutamyl-L-cysteine

3alpha,7alpha,12alpha,25-tetrahydroxy-5beta-cholestane-24-one

RE3166

R-S-Glutathione

3(S)-hydroxy-10,13,16-all-cis-docosatrienoyl-CoA
ARSD

ARSEL-Amino acid

R03167

Arylsulfatase

GGTL3GGT1
(5-L-Glutamyl)-L-amino acidPMM2

PMM1

Phospholipid-hydroperoxide
glutathione peroxidase 

Phosphoprotein

RAGE
CDK5

CDC2L5

PFTK1

D-Mannose 1-phosphate

D-Ribulose 5-phosphate

GA1(Gal)2 (GalNAc)1 (Glc)1 
(Neu5Ac)1 (Cer)1 

DHPS

NEU3KARS

alpha-N-Acetylneuraminyl-2,3-beta-D-galactosyl-1,3-N-acetyl-D-
CMP ST3GAL1

R04590

R05957

ganglioside GQ1c

alpha-N-Acetylneuraminyl-2,3-beta-D-galactosyl-1,3-N-acetyl-alpha-D-

ganglioside GP1calpha

R05116
CMP-N-acetylneuraminate

beta-D-Galactosyl-1,3-N-acetyl-alpha-D-galactosaminyl-R

R04586

Globoside

Beta-N-acetylhexosaminidase

HEXBHEXA

R04184

R04018

GM4

N6-D-Biotinyl-L-lysine

Biotin

N-Acetylneuraminyl-D-galactosyl-N-acetyl-D-galactosaminyl-(N-
RE2720

ST3GAL2
ST3GAL6

ST3GAL4

(Gal)3 (Glc)1 (GlcNAc)2 
(LFuc)1 (Neu5Ac)1 (Cer)1 R04648

Alpha-N-acetylneuraminyl-2,3-beta-galactosyl-1,3-N-acetylgalactosaminide
6-alpha-sialyltransferase

Beta-galactoside
alpha-2,3-sialyltransferase

ST6GALNAC2

R05967

alpha-N-Acetylneuraminyl-2,3-beta-D-galactose-1,3-(alpha-N-
R04635

ST6GALNAC4

(Gal)3 (GalNAc)1 (Glc)1 
(Neu5Ac)1 (Cer)1 

Deoxyhypusine synthaseL-Lysyl-tRNA

MGEA5deoxyhypusine
tRNA(Lys)

Spermidine

R05989
AASS

BTD
Lysine--tRNA ligase

Biotinidase

R03658
Saccharopine

dehydrogenase (NADP(+), 
L-lysine-forming)

RE1899

R01077
R00716 R00715

N6-(L-1,3-Dicarboxypropyl)-L-lysine

Saccharopine
dehydrogenase (NAD(+), 

L-lysine-forming)

1,3-Diaminopropane

ST3GAL5

(Gal)2 (GlcNAc)4 (LFuc)1 
(Man)3 (Asn)1 

(GlcNAc)4 (LFuc)1 (Man)3 
(Asn)1

NEU2

MLL5

Exo-alpha-sialidase

NEU4
NEU1

FAM47C

C15orf42

R06215
(Gal)3 (Glc)1 (GlcNAc)2 

(Neu5Ac)1 (Cer)1 

Transferring other glycosyl 
groups

R06232(Gal)2 (Glc)1 (GlcNAc)1 
(Neu5Ac)1 (Cer)1 

STK31
MARK2

RIOK1

PRKAA1RPS6KB2

LATS1

SGK3
PRPF4B

STK32B

RPS6KL1
BUB1B

(Gal)3 (GalNAc)1 (Glc)1 
(Cer)1

R06216

(Gal)3 (Glc)1 (GlcNAc)2 
(LFuc)2 (Cer)1 

(Gal)3 (Glc)1 (GlcNAc)2 
(LFuc)1 (Cer)1 

N-Acetyllactosamine

R01205
Beta-N-acetylglucosaminylglycopeptide

beta-1,4-galactosyltransferase

D-Galactosyl-N-acetyl-D-galactosaminyl-(N-acetylneuraminyl)-D-

N-Acetyl-D-glucosamine

beta-D-Galactosyl-1,4-N-acetyl-beta-D-glucosaminyl-1,3-beta-D-

TrihexosylceramideR03488
UDP-D-galactoseR06221R05902

(Gal)3 (Glc)1 (GlcNAc)2 
(LFuc)1 (Cer)1 (Gal)3 (Glc)1 (GlcNAc)2 

(Cer)1

N-acetyllactosamine
synthase

N-Acetyl-D-glucosaminyl-1,3-beta-D-galactosyl-1,4-N-acetyl-beta-D-

LALBA

RE2679

Lactose synthase
B4GALT4

B4GALT3R06033

B4GALT5R05977 B4GALT2

R04633B4GALT1

N-Acetyl-D-galactosaminyl-(N-acetylneuraminyl)-D-galactosyl-D-

GM3

L-Lysine

ganglioside GM4

Lactosylceramide
alpha-2,3-sialyltransferase

RPN1

(Glc)3 (GlcNAc)2 (Man)9 
(PP-Dol)1

Dolichyl-diphosphooligosaccharide--protein
glycotransferase

(Glc)1 (GlcNAc)2 (Man)9 
(PP-Dol)1

(Gal)3 (Glc)1 (GlcNAc)2 
(LFuc)2 (Cer)1 (Gal)3 (Glc)1 (GlcNAc)2 

(LFuc)3 (Cer)1 

R05982

(GlcNAc)2 (Man)5 (Asn)1

MAN1C1

GALK1

RE3048

isoglobopentaosyl ceramide

(Gal)3 (GalNAc)1 (Glc)1 
(GlcNAc)2 (LFuc)1 (Cer)1 

Phosphatidylethanolamine

(Gal)4 (GalNAc)1 (Glc)1 
(GlcNAc)2 (LFuc)1 (Cer)1 

(Gal)3 (Glc)1 (GlcNAc)1 
(Cer)1

(Gal)3 (GalNAc)1 (Glc)1 
(GlcNAc)1 (LFuc)1 (Cer)1 

Type A glycolipid

alpha-mannose-glucosaminyl-acyl-phosphatidylinositol

R06097

R06224

RE3032EtNP-Man-(EtNP)Man-(EtNP)Man-GlcN-acyl-PI

RE3049

RE2666
RE2680

IsoGlobotriasyl ceramide

RE2730

R05903

Sphingosine 1-phosphate

B4GALT7

B3GNT6

(GlcNAc)3 (Man)5 (Asn)1

R06127

Hexosyltransferases

ALG12

R06263

RE3026

R06264
R06192

EtNP-Man-Man-(EtNP)Man-GlcN-acyl-PI

GALNT7

RE2732

B3GNT2

R06230
R05921

ethanolaminephosphate-2-mannosealpha1-4glucosaminyl-acyl-phosphatidylinositol

(Gal)4 (Glc)1 (GlcNAc)3 
(LFuc)1 (Cer)1 

GBGT1

R06021 R06222

(Gal)3 (GalNAc)1 (Glc)1 
(GlcNAc)1 (Cer)1 

R00503

Hexadecanal
(GlcN)1 (Ino(acyl)-P)1 

(Man)2 (EtN)1 (P)1 
N-Acetyl-D-glucosaminyl-1,3-beta-D-galactosyl-1,4-D-

(GlcN)1 (Ino(acyl)-P)1 
(Man)1 (EtN)1 (P)1 

Sphinganine-1-phosphate
aldolase

R02464 (Gal)4 (Glc)1 (GlcNAc)3 
(Cer)1

(Gal)3 (Glc)1 (GlcNAc)3 
(Cer)1Sphinganine 1-phosphate

MAN2A2

Mannosyl-oligosaccharide
1,3-1,6-alpha-mannosidase

R05984

SGPL1

MAN2A1

(GlcNAc)3 (Man)3 (Asn)1

MGAT1

Alpha-1,3-mannosyl-glycoprotein
2-beta-N-acetylglucosaminyltransferase

R05983 (Gal)3 (Glc)1 (GlcNAc)3 
(Cer)1

CCRK

TESK2

CRKRS
DYRK4

CDK4

CDC2

DYRK1B

CLK1
MAPK9

Receptor protein 
serine/threonine kinase 

R00162

CLK3

PLK4

cGMP-dependent protein 
kinasePRKAR1A

PRKCQFas-activated
serine/threonine kinase PRKAR1BBeta-glucosidase

GBA

MAP3K13

MAP3K8

PRKG2

MAPK12

PRKACAPRKACG
PRKACB

PLK2

PLK3

PLK1 DYRK1A

I-kappa-B kinase

GBA3
Polo kinase

Dual-specificity kinase

PRKCGR03632PRKCA
PRKCZ

CSNK2B
PRKAR2B

PRKD1

MASTL
STK17ASGK1CSNK1D

AKT3

NRKANKK1TRPM7
LIMK1

FLJ25006

STK36
PIK3R4

STK32CLOC646643

STK40

PDPK1

STK16
MLKL

CHEK1

EIF2AK2

ULK2

MARK1

RIOK2

AAK1

DAPK2
NEK5

ERN2

RIPK4

STK4

RPS6KA4

PASK

TTBK1

LATS2

MAP4K2
HIPK4

BMP2K

TSSK1B

DCLK1

NEK4

PIM2

CSNK2A1

SLK

ATM

CSNK1G1 AKT1
AATK

WNK3
PIM1

MAPKAPK2PRKDC
STK39

CSNK1A1
MAST2

MARK4

NEK10

MAST3

MAP4K4
MYO3B

CSNK1A1L

TLK1

STK38L

TRPM6

NUAK2

MAP4K3

NEK2

ROCK2

AURKCNon-specific
serine/threonine protein 

kinase

TP53RKNUAK1

HUNK

SNRK

PKMYT1

PAK1

TAOK2
CDC42BPATTN

NEK6PAK3

(6Z,9Z,12Z)-Octadecatrienoic
acidPIK3CB

RE3109

PIK3CD

FADS2

stearidonoyl-CoA

FADS1

palmitoleoyl-CoA

PECR

Phosphatidylinositol
3-kinase

alpha-linolenoyl-CoA
1-phosphatidyl-myo-inositol

3,5-bisphosphate

PIK3CA

PIK3CG

Phosphatidylinositol-4,5-bisphosphate
3-kinase

Linoleate

PIK3C2B

SLC27A2

RE2912

RE3160

nisinate

ACSL4

RE2973

6,9,12,15,18-all-cis-tetracosapentaenoate

RE3114

R02814

RE3553

Alprostadil

Tetradecanoic acid

RE2410

Long-chain-fatty-acid--CoA
ligase

2-Hexadecenoyl-[acyl-carrier
protein]

RE1576

Oleoyl-[acyl-carrier protein]

RE3577

SHMT2

Deoxyuridine

Thymidine phosphorylase

TYMP

5,6-Dihydrouracil

R01055

Pseudouridylate synthase

NP

R00978

Pseudouridine 5'-phosphate

R04513

RE3268

Undecaprenyl-diphospho-N-acetylmuramoyl-(N-acetylglucosamine)-L-

Undecaprenyl-diphospho-N-acetylmuramoyl-(N-acetylglucosamine)-L-
1-Phosphatidyl-D-myo-inositol

4,5-bisphosphate

6,7-dihydro-5-oxo-12-epi-LTB4

Undecaprenyl-diphospho-N-acetylmuramoyl-(N-acetylglucosamine)-L-

Phosphatidylinositol-3,4,5-trisphosphate

D-myo-Inositol
3,4-bisphosphate

Undecaprenyl-diphospho-N-acetylmuramoyl-(N-acetylglucosamine)-L-

TPTE2

RE2766

16alpha-Hydroxyestrone

RE3123

docosa-7,10,13,16,19-all-cis-pentaenoyl-CoA

2-trans-9,12,15,18,21-all-cis-tetracosahexaenoyl-CoA

tetracosa-9,12,15,18,21-all-cis-pentaenoyl-CoA

2-trans-7,10,13,16,19-all-cis-docosahexaenoyl-CoA

RE3119

INPP4B
INPP4A

Phosphatidylinositol-3,4-bisphosphate
4-phosphatase

5-oxo-12(S)-hydroxy-eicosa-8E,10E,14Z-trienoyl-CoA

20-COOH-leukotriene E4

(9Z,12Z,15Z)-Octadecatrienoic
acid

RE3345

DPYD

RPUSD4

Dihydropyrimidine
dehydrogenase (NADP(+)) 

R04545

Guanine

Uracil

PTPRE PTPN1

R02483

Purine-nucleoside
phosphorylase

R02147

PTPRZ1PTPN14

MTMR3
PTPN5

ACP1

PTPN12
PTPN2

EYA2

PTPRF
EYA1 PTPN7

DNAJC6

PTPN9

PTP4A3

PTPRJ

PTPRN

CDC25A

PTPN4
Protein-tyrosine-phosphatase

R03362

CoA-20-COOH-LTE4

R05033

6,7-dihydro-5-oxo-leukotriene
B4

1-phosphatidyl-myo-inositol
5-phosphate

RE3335

DHCR7

GLUL

STS

10,11-dihydro-LTB4-CoA

20-CoA-20-oxo-leukotriene
B4

10,11-dihydro-leukotriene
B4

R05028

RE1448

Glutamate--ammonia ligase

RE3132

RE3446

RE3562

5-oxo-12(R)-hydroxy-eicosa-8E,10E,14Z-trienoyl-CoA
timnodonate

7-dehydrocholesterol
reductase

RE1447
eicosa-5,8,11,14,17-all-cis-pentaenoyl-CoA

20-carboxy-leukotriene-B4
1-Phosphatidyl-D-myo-inositol

SULT1E1

NT5M

NT5C

Phosphoric monoester 
hydrolases

NT5C2

Estrone sulfotransferase

PPEF1

PPM1M
PPP2R2C

PTEN

DUSP22
PPP2R2A

PPP4C

(3R)-3-Hydroxytetradecanoyl-[acyl-carrier
protein]

R01451

RE1100

RE3207

Cholesta-5,7-dien-3beta-ol

cholesterol sulfate

Steryl-sulfatase

Arachidonyl-CoA

RE0324

R01456

trans-Hex-2-enoyl-[acp]

PPP2R1A

NT5E

NT3

PPP5C

PPP1R1A

PPP1CA

PPM1A

PPEF2

NT5C3

5'-nucleotidase
NT5C1B

NT5C1A

CTDSP2

Phosphatidylinositol-3,4,5-trisphosphate
3-phosphatase

R05030

Undecaprenyl-diphospho-N-acetylmuramoyl-(N-acetylglucosamine)-L-

Undecaprenyl-diphospho-N-acetylmuramoyl-(N-acetylglucosamine)-L-

N-acylmannosamine kinase

R02705

N-Acetyl-D-mannosamine
6-phosphate

N-Acetyl-D-mannosamine

L-Valyl-tRNA(Val)
L-Valine

R03665

R01214

tRNA(Val)
Valine--tRNA ligase

VARS2

VARS

Branched-chain-amino-acid
transaminase

FBP2
FER

RETMET

ADH7
ADH5

5-Phospho-alpha-D-ribose
1-diphosphate

ERBB2
ABL1

ADH6

R02584

FGFR2 PDGFRB

MUSK EPHB3

MERTK

FRK
JAK3

SRMS

FGFR4

EPHA2FLT3
TEK

JAK1

3-Methyl-2-oxobutanoic
acid

ITK

Phosphoribosyl-ATPGNE

PRPS2

PRPS1L1
R01071

PRPS1

BCAT2

BCAT1

UDP-N-acetylglucosamine
2-epimerase

ATP
phosphoribosyltransferase

Ribose-phosphate
diphosphokinase

INSRR
EPHB1ERBB4

EPHA6

EPHA7

ROR1

EPHB6

ROS1

N-Acyl-D-mannosamine
6-phosphate

R02769

Phosphoenolpyruvate

N-acylneuraminate-9-phosphate
synthase

N-Acetylneuraminate
9-phosphate

R04435

R01804

N-Acetylneuraminate

N-Acylneuraminate
9-phosphate

NANS

N-acetylneuraminate
synthase

D-Mannose

R01140

Glucokinase

beta-D-Glucose

Raffinose

GAA

TERT
R00867

R00725

OVD1A

DDR1

Aminofructose 6-phosphate

KIT

TKT

Alcohol dehydrogenase 
(NADP(+))

LYPLA3

GSR

GGTLA1

PEPB

GGT3

Glutathione-disulfide
reductaseGamma-glutamyltransferase

R00094

Oxidized glutathione

1-Organyl-2-lyso-sn-glycero-3-phosphocholine

ARSB

R00959

D-Glucosamine
6-phosphate

Glucosamine-phosphate
N-acetyltransferase

FMO3

R02850

R00772

Glucosamine-6-phosphate
deaminase

GPX7

Ribose-5-phosphate
isomerase

D-Ribose 1-phosphate

R01965

Carboxylesterase

R01070 2-Acylglycerol
LIPA

RE1388

R01827

RE2965

3-Oxopropanoate

R02688

MAP3K11

Uridine
R02585

Uridine kinase

R00970

R02327
R01549

R00968R00964

R01880

Nucleoside-triphosphate
diphosphatase

UTP

R00662

UCK1
UCK2

ITPA

R03986

UMPS

R00965

20-HETE

R07041

PARS2

Proline--tRNA ligase

ADH4

GK2

ANXA3

GK5

R00420

Alkane 1-monooxygenase

UDP-N-acetyl-D-glucosamine
CYP4A11

CYP4A22

R00287

Glycerol kinase

GK3PGK

R04291

Lysosomal-enzyme
D-mannose

UDP-N-acetylglucosamine--lysosomal-enzyme
N-acetylglucosaminephosphotransferase

Lysosomal-enzyme
N-acetyl-D-glucosaminyl-phospho-D-mannose

GNPTAB

CMPK1

UMP

R00967

R02332

R02097

R00155

L-Prolyl-tRNA(Pro)

L-Proline

tRNA(Pro)

R03661

UDP
Cytidylate kinase

R00158

Protein tyrosine
Protein tyrosine phosphate

UDP-sugar

NUDT14

UDP-sugar diphosphatase

Orotidine 5'-phosphate

Sugar 1-phosphate

Orotidine-5'-phosphate
decarboxylase

UPP1

Uridine phosphorylase

ILKAP

PPP1CB

UPP2

PPP2CB

PPP6C

PPP2R1B

R01876

PPP2R3BPPM1F

PPP3R1

PPP3CC

UBLCP1

PPM1E

PPM1G

PPP3R2PPP2R2B

CTDSP1

PPP1R2

PHLPPLPPP2CA

Phosphoprotein
phosphatase

PPP2R3APPM1K
Guanosine

PTP4A2
PPP3CA

PPP1R3C

PHLPPPPM1L
PPM1D

PPP1R1B
PPP1CC

PPM1B

PPP3CB

PPP2CBP

CTDP1 DUSP21DUSP6

SSH2

SSH1

DUSP12

DUSP9

CDC14A

CDC14B

DUSP5

CDC14C

RE0314
Glutamine--fructose-6-phosphate

transaminase (isomerizing) 
N-acetylgalactosamine-4-sulfatase

RE2068

1-Alkyl-2-acetyl-sn-glycero-3-phosphocholine

GNPDA2

GPX4 GGT2

GNPDA1

PIGQPIGH

tRNA(Glu)
1-alkyl-2-acetylglycerophosphocholine

esterase

R03651
L-Glutamyl-tRNA(Glu)

L-Glutamine

R00274

R01262

R00115

Glutathione synthaseGlutathione

GGTL4 Cys-Gly

Phosphatidylinositol
N-acetylglucosaminyltransferaseR05578

PIGP

Prostaglandin E2

PIGC

Tripeptide aminopeptidase

R00494

PIGA

L-Glutamate

R04452

Chondroitin 4-sulfate

Cholesterol ester

L-Glutamyl-tRNA(Gln)RE1483

PLA2G7
PAFAH1B1

PAFAH1B3
PAFAH1B2

Chondroitin EARS2

ENPP3

sn-Glycerol 3-phosphate

Diacylglycerol
cholinephosphotransferaseR00847

CHPT1

1-Alkyl-2-acetyl-sn-glycerol

R02654

N-Acetyl-D-glucosaminylphosphatidylinositol

R00164

Glutamate--tRNA ligase

SOAT2

EPRS

Prostaglandin PGE2 
1-glyceryl ester 

PFKFB2
PFKFB1

PAFAH2
R04321

2-Arachidonoylglycerol
Acting on ester bonds

alpha-D-Ribose
5-phosphate

GFPT2
RE2067

GFPT1 R01462

Prostaglandin PGE2 
3-glyceryl ester alpha-D-Ribose

1-phosphate

R00497

R00253

MCAT

ANPEP

3-keto-eicosa-8,11,14,17-all-cis-tetraenoyl-CoA

Estrone 3-sulfate

(R)-3-Hydroxyhexanoyl-[acp]

Butyryl-[acp]

R04964

R04957

(R)-3-Hydroxydodecanoyl-[acp]

R04568

R04965
R02767

R00963

Apyrase

Nucleoside-diphosphatase

ENTPD8

ENTPD4 ENTPD1

ENTPD6

ENTPD5

CANT1

ENTPD3

Arachidonate

R01461

Sterol O-acyltransferase

SOAT1

Hexadecanoyl-[acp]
[Acyl-carrier-protein]
S-malonyltransferase

Acetoacetyl-[acp]

Tetradecanoyl-[acp]

R04533

GMP

DUSP13

DUSP3

EPM2A

R01227

DUSP16

DUSP23

DUSP2

DUSP15

DUSP1

DUSP10

DUSP8DUSP4

CDKN3

CHMP4ADUSP11

PTPRS

PTPRM

DUSP18

DUSP19

PTPMT1

DUSP7

DUSP14

PTPN6PTPRN2

FRMPD2

EYA3

PTPRB
PTPN18

PTPDC1

PTPRU

PTPRA

PTPRHCDC25B

FLJ32658PTPN23

PPP1R3A SSH3 PTPRC
PTPRD

PTPRO
CDC25C

PTPRG

TPTE

PTPRR
PTPN22

PTPN13
PTPN11

PTPRKPTPRT

PTPN3

EYA4PTP4A1

PTPN21

MTM1

LARSL-LeucineAARS

L-Alanyl-tRNA

LSS

WARSL-Tryptophan

Tryptophan--tRNA ligase

Lanosterol synthase

Leucine--tRNA ligase
R03657

L-Leucyl-tRNA
Alanine--tRNA ligase

AARS2L-Tryptophanyl-tRNA(Trp)
R03664

WARS2

R03038

tRNA(Trp)

L-Alanine

tRNA(Ala)

tRNA(Leu)

NH3

GLS2
Glutaminase

R01579

D-Glutamate

GLS

LARS2

D-Glutamine

NARS2

Asparagine--tRNA ligase

NARS

L-Asparagine

R03648
L-Asparaginyl-tRNA(Asn)

tRNA(Asn)

CYB5R3

NADH
Ferricytochrome b5

Cytochrome-b5 reductaseR00100

CYB5R1

Ferrocytochrome b5PARP6

PARP2
PARP16

PARP14

R04176

ADP-D-ribosyl-acceptor

NAD+

Nicotinamide

PARP4

TIPARP

NAD(+)
ADP-ribosyltransferase TNKS2

TNKS PARP15 PARP3

PARP1 PARP10
PARP8

PARP9
PARP11

PARP12

KL

Bilirubin beta-diglucuronide

Beta-glucuronidase

3'-carboxy-alpha-chromanolD-Urobilinogen

beta-D-Glucuronoside

RE3381R04979

R01478

alpha-CEHC-glucuronide

RE3182

(S)-2,3-Epoxysqualene

Lanosterol

R02874

SQLE

Squalene monooxygenase

R03199 PNPO

Pyridoxal 5'-phosphate 
synthase

R01710

Pyridoxal

R01711

Pyridoxine

Aldehyde oxidase

R01709

Pyridoxal phosphate PDXK

R02670

Methanol

Catalase
4-Pyridoxate

AOX1 Cinnavalininate

3-Hydroxyanthranilate

Pyridoxal kinase

LPO

Formaldehyde

CAT R00602

R00174

FDFT1
trans,trans-Farnesyl

diphosphate

R00702

Squalene synthase

Presqualene diphosphate

R02872

Squalene

Alcohol

D-Glucuronate RE2541

GUSB

gama-CEHC-glucuronide
gama-carboxyethyl-hydroxychroman

3-oxoacid CoA-transferase

R02404

Itaconate
(R)-3-Hydroxybutanoate

SUCLA2
YARS2

R05988
Beta-galactoside

alpha-2,6-sialyltransferase

Succinate

R00410

R05990

(Gal)2 (GlcNAc)4 (LFuc)1 
(Man)3 (Neu5Ac)2 (Asn)1 

Succinate--CoA ligase 
(ADP-forming)

2-Phospho-D-glycerate L-Phenylalanyl-tRNA(Phe)
tRNA(Phe) O-Phospho-4-hydroxy-L-threonine

L-Cysteine

CARS
R05085 L-Cysteinyl-tRNA(Cys)

PCBD12-Oxo-3-hydroxy-4-phosphobutanoate

SDHC

MGAT3

SDHB
SDHD

Succinate dehydrogenase 
(ubiquinone)Beta-1,4-mannosyl-glycoprotein

4-beta-N-acetylglucosaminyltransferase SDHA

R05986

BDH2

(GlcNAc)5 (Man)3 (Asn)1

Fumarate

BDH1

FUT8 OXCT1R02164

(GlcNAc)4 (Man)3 (Asn)1

Glycoprotein
6-alpha-L-fucosyltransferase

OXCT2

3-hydroxybutyrate
dehydrogenase

Itaconyl-CoA

ST6GAL1

3alpha,12alpha-Dihydroxy-5beta-cholanate (GlcNAc)6 (Man)3 (Asn)1Calcitriol
N2-Succinyl-L-glutamate

5-semialdehyde

CYP27B1
ALDH5A1

SLC27A5

Succinate-semialdehyde
dehydrogenase

Cholate--CoA ligaseCalcidiol 1-monooxygenase

6-Deoxy-L-galactose

R03162

alpha-D-Fucoside

FUCA1

FUCA2

N,N'-Diacetylchitobiosyldiphosphodolichol

Alpha-L-fucosidase

R03610 R01004Calcidiol R05991RE2635

N2-Succinyl-L-glutamate
(GlcNAc)5 (Man)3 (Asn)1deoxycholoyl-CoA Dolichyl diphosphate

N-Acetyl-beta-D-glucosaminylamine

ALG13

ALG14

N-acetylglucosaminyldiphosphodolichol
N-acetylglucosaminyltransferase

R04494

AGA

N4-(Acetyl-beta-D-glucosaminyl)asparagine

N-Acetyl-D-glucosaminyldiphosphodolichol

N(4)-(beta-N-acetylglucosaminyl)-L-asparaginase

R03421

tRNA(Thr)

R03663

L-Threonine

L-Aspartate

L-Threonyl-tRNA(Thr)

RARS

Arginine--tRNA ligase
R03646

tRNA(Arg)

RARS2

TARS2

TARS

Threonine--tRNA ligase

L-Arginine

L-Arginyl-tRNA(Arg)

3-Phosphonooxypyruvate

RE2660

quinonoid dihydrobiopterin

RE1709

O2'-4a-cyclic-tetrahydrobiopterin
O-Phospho-L-serine

R04173

4a-hydroxytetrahydrobiopterin
dehydrataseL-Phenylalanine

Phosphoserine
transaminase

R03660

FARS2

PSAT1

2,3-Bisphospho-D-glycerate

PGAM2

PGAM1

R01662

3-Phospho-D-glyceroyl
phosphate

Bisphosphoglycerate
phosphatase

Phosphoglycerate mutase

Bisphosphoglycerate
mutase

PGAM4

TPOMPO

Peroxidase

Pyridoxamine

PRDX6
EPX

CARS2

PPIG

Cysteine--tRNA ligase

R03650

tetrahydrobiopterin-4a-carbinolamine

tRNA(Cys)

FARSB

FARSA

R01516

3-Phospho-D-glycerate

Phenylalanine--tRNA ligase
BPGM

R01518

Transferring groups other 
than amino-acyl groups 

HTATIP

MYST4MYST3

S-(2-Methylpropanoyl)-dihydrolipoamide

PFKP
PFKL

PFKM

R03236D-Tagatose 6-phosphate

D-Tagatose
1,6-bisphosphate R03237

R03239

Peptide
alpha-N-acetyltransferase

R03238

ARD1A

6-phosphofructokinase

R02687

R05378

R02250

ALDOA

Triacylglycerol lipase
ALDOC

Diacylglycerol

PNPLA3

LIPB

SMPD4

SMPD1

SMPD2

R05209

Sphingomyelin
phosphodiesterase

R01369

beta-D-Fructose
1,6-bisphosphate

Glycerone phosphate

R04779

Fructose-bisphosphate
aldolase

Acylglycerol

PNLIP

LIPC

LIPG PNLIPRP2

PNLIPRP1

LIPF

2-Deoxy-5-keto-D-gluconic
acid 6-phosphate 

ESA4

CES1

CES2

ESD

CES7

Ecgonine methyl ester

Cocaine

R06728

ESB3

CNDP1

R01166 Carnosine

acetylcarnosine

Beta-Ala-His dipeptidase

L-Histidine

RE2081

beta-Alanine

ERBB3

FGFR3

EPHB4

INSR
PDGFRA

EPHA5

IGF1R

AXL

DDR2

PTK2

PTK7ZAP70

NTRK1

JAK2

MST1R

FLT4

LYN

BMX

TXK

TIE1

TNK1

CSK

SGK269

beta-D-Fructose

beta-D-Glucose
6-phosphate

GCK

Nucleotidyltransferases

TALDO1

CEL

R02865

D-Fructose

Sterol esterase

R03920

Sorbitol 6-phosphateR03616

LPL

Triacylglycerol

TKTL1

TKTL2

D-Fructose 1-phosphate

SMPD3

R01829

Lipoprotein lipase

ENPP7

Iminoerythrose 4-phosphateTransketolase

D-Xylulose 5-phosphate

R01351

UAP1

R01350
R01830

R02568

R01641

(2R)-2-Hydroxy-3-(phosphonooxy)-propanal

3-methyl-2-oxobutanoate
dehydrogenase

(2-methylpropanoyl-transferring)

LTK

NTRK3
FES

FLT1

PTK6

STYK1Receptor protein-tyrosine 
kinase

R01701
EPHA4

FGFR1

EGFR

ROR2

TALDOP1

Transaldolase

beta-D-Fructose
6-phosphate

D-Erythrose 4-phosphate

CSF1R

LCK

EPHA3

EPHA10

RYK
SPRYD3

EPHA1

TYK2

NTRK2
EPHB2

ALK BTK

BCKDHA

Non-specific
protein-tyrosine kinase 

HCK

EPHA8

FGR

R01049

AKR1B1
PTK2B

SYK ABL2 Alcohol dehydrogenase

TEC

ADH1C

ADHFE1

FYNINSL3

ADH1B
PRAGMIN

MATK

KDR

TNK2

TYRO3

1,2-Diacyl-3-beta-D-galactosyl-sn-glycerol
R01679

R05961
Galactosylceramide

Lactose 6-phosphate
beta-D-Galactosyl-1,4-beta-D-glucosylceramide

Lactose

Galactan StachyoseR01498

LactaseBeta-galactosidase

R04783

R01105

R03634

RE2459

R01678

D-Galactose

R05549

R01194

R03617
3-Keto-beta-D-galactose

3-Ketolactose

R01092

RE2717

Galactosylceramidase

N-Acylsphingosine

MGAM

lipoyllysine

Lipoate

Sphingosine

GANAB

Psychosine

alpha-D-Galactose
1-phosphate

Galactokinase

GALC

GALK2

R03355
RE2731

R06128

(alpha-D-Mannosyl)4-beta-D-mannosyl-

isoglobotetraosyl ceramide

mannosealpha1-6(ethanolaminephosphate-2)mannosealpha1-4(acyl)glucosaminylphosphatidylinositol
(GlcNAc)2 (Man)4 

(PP-Dol)1

R06238

(alpha-D-Mannosyl)8-beta-D-mannosyl-

STT3A
STT3B

(Gal)4 (Glc)1 (GlcNAc)3 
(Cer)1 R06227(Gal)4 (Glc)1 (GlcNAc)3 

(LFuc)3 (Cer)1 

mannosealpha1-2mannosealpha1-6(ethanolaminephosphate-2)mannosealpha1-4glucosaminyl-acyl-phosphatidylinositol

(Glc)2 (GlcNAc)2 (Man)9 
(PP-Dol)1

R06262

alpha-D-Mannosyl-beta-D-mannosyl-

R06516

Ethanolamine phosphate

(Gal)3 (Glc)1 (GlcNAc)1 
(LFuc)1 (Cer)1 

(Gal)4 (GalNAc)1 (Glc)1 
(GlcNAc)1 (Cer)1 

(Gal)4 (Glc)1 (GlcNAc)3 
(LFuc)2 (Cer)1 

R06027 R06198

myo-Inositol

R04019

GLB1L

LCT

Digalactosylceramide

Glucosylceramide

GLB1

(GlcNAc)2 (Man)3 
(PP-Dol)1

FUT9

ALG2
ALG3

RE3027

DAD1

RPN2

DDOST

(GlcNAc)2 (Man)9 (Asn)1

R05976

Sucrose
Alpha-glucosidase 3-beta-D-Galactosyl-sn-glycerol

Sucrose alpha-glucosidase
R00801

D-Sorbitol
R01104

R01786

R00802

R01600

R01103
R01101

R01329

alpha-Maltose
RE0446

Epimelibiose

WEE1D-Glucose 6-phosphate

GYS2

D-Glucose

R05804GYS1

PhosphomannomutaseR01330
LMTK3R01139 R01326

Glycogen(starch) synthase

LMTK2

Glutathione peroxidase

PGM2

GPX6

R00765

PGM1

PGM2L1

R02299

Glycerophosphoinositol
inositolphosphodiesterase

1L-myo-Inositol
1-phosphate

sn-glycero-3-Phospho-1-inositol

R00768

R00415

ENPP1

UDP-N-acetyl-D-mannosamine

Nucleotide diphosphatase

GPX5
HK2

IDP

D-Hexose 6-phosphate

R00292

R01964

D-Glucosamine RPIA

R01056

R01961

dATP

R01327

dADP

R02848

R02849

ITP

D-Mannose 6-phosphate

Amylose

D-Hexose

HK3

R02867

alpha-D-Glucose
6-phosphate

Hexokinase

R00876

R01352

D-Sedoheptulose
7-phosphate

Acylglycerol lipase

R06590

HK1

R02868

GPX1

Phosphoglucomutase
D-Glucose 1-phosphate

D-Fructose 6-phosphate

MPI

GPX2

Mannose-6-phosphate
isomerase

R01819

GPX3

R01041

UDP-N-acetylglucosamine
diphosphorylase

R01036

alpha-D-Hexose
1-phosphate

alpha-D-Hexose
6-phosphateN-Acetyl-D-glucosamine

6-phosphate

R03319

Glycerol

Aldehyde reductase

R01057

D-Ribose 5-phosphate

ADH1A

AKR1A1

R02086

PGM3

ENPP2

RE0072

Phosphoacetylglucosamine
mutase

R03331

R02058

YES1

SRC
BLK

MGLL

D-Glyceraldehyde

BCKDHB N-Acetyl-D-glucosamine
1-phosphate

GNPNAT1

UDPglucose

2,3,2',3'-Tetrakis(3-hydroxytetradecanoyl)-D-glucosaminyl-1,6-beta-

RE2563

DYRK3

CLK2

BMPR1BACVR2A

TTK

TESK1

[Goodpasture-antigen-binding
protein] kinase 

Mitogen-activated protein 
kinase

PRKG1
PKN1

MAPK15
Mitogen-activated protein 

kinase kinase kinase 

MAPK3 ACVR1C

ACVR1B

AMHR2
BMPR2

ACVRL1

MAPK4

ACVR2B

PRKD2

MAP3K9

Protein kinase C

MAPK6

PRKD3
PKN3PKN2

NLK

R04856

MAP3K5

MAP3K1

MAP3K12

MAPK14

MAPK1

MAPK7

MAPK13

MAPK10

MAP3K6MAP3K4

MAP3K15MAP3K7MAP3K10

MAP3K14
MAPK11MAP3K2

R02926

alpha-D-Glucose

Melibiitol

GLA

Digalactosyl-diacylglycerol

Alpha-galactosidase

1-alpha-D-Galactosyl-myo-inositol
Glucosylceramidase

R04470

Melibiose

D-Gal alpha 1->6D-Gal 
alpha 1->6D-Glucose 

Sulfatide

Cerebroside-sulfatase

ARSA

ADP-specific glucokinase

ADPGK

R01818
AMP

D-Glucoside

R03527 KIAA1804

MAP3K3

Mannosyl-oligosaccharide
1,2-alpha-mannosidase

MAN1A2

MAN1A1
MAN1B1

RE1944
SIASAH2

ASAH3

ASAH3L

Ceramidase

R01494

Sphingomyelin

lipoyl-AMP

GANC

R01493

R02541

ALDOB
Sedoheptulose

1,7-bisphosphate
Carboxylate

Glycolaldehyde

D-xylulose-1-phosphate

ASAH1

R06528

R06518 1,2-Diacyl-sn-glycerol

GCS1

Mannosyl-oligosaccharide
glucosidase

Dihydroceramide

SphinganinePhytoceramide

Phytosphingosine(Glc)2 (GlcNAc)2 (Man)9 
(Asn)1R05979

R05980(Glc)1 (GlcNAc)2 (Man)9 
(Asn)1

Glucan
1,3-alpha-glucosidaseR05981

(Glc)3 (GlcNAc)2 (Man)9 
(Asn)1

Compound

Enzyme

Gene

Input

Significant

Up-regulated

Down-regulated

Reaction


