
[+ 2 isozymes]

3-ketoacyl-ACP

reductase: fabG

3-[(3aS,4S,5R,7aS)-5-

hydroxy-7a-methyl-1-oxo-

octahydro-1H-inden-4-yl]-

3-hydroxypropanoyl-CoA

ribulokinase:

SERP1927

4-methyl-5-(β-

hydroxyethyl)

thiazole

carbamoyl

phosphate

synthase large

subunit: carB

UDP-N-

acetylmuramate-

-L-alanine

ligase: murC

a malonyl-[acp]

an N
1

-

methylguanine
37

in tRNA

SAH

3-oxoacyl-ACP

reductase: fabG

mannose-6-

phosphate

isomerase:

manA-1

citrate

linoleate

a tRNA

containing

a 3’ CCA end

nucleoside

diphosphate

kinase: ndk

guanylyl

molybdenum

cofactor

[+ 4 isozymes]

thiamin

phosphate

nucleoside-

triphosphatase:

SERP0734

phosphoglucomutase/

phosphomannomutase:

SERP2055

carboxylesterase:

SERP0090

L-histidinol-

phosphate

phosphomethylpyrimidine

kinase: thiD-2

UDP-N-

acetylmuramoylalanyl-

D-glutamate--L-

lysine ligase: murE

SERP1880

a (5Z)-dodec-

5-enoyl-[acp]

a radical of

luteolin-7-O-

diglucuronide

3-oxoacyl-ACP

synthase: fabF

a tRNA

acyl-

carrier

protein

ribose-1-

arsenate

alcohol

dehydrogenase:

SERP2469

long chain

fatty acid CoA

ligase: SERP0219

SERP1659

acetyl

phosphate

D-alanine

sn-glycerol

3-phosphate

acyl-

carrier

protein

a 2’-

deoxyribonucleotide

2’-

deoxycytidine

(S)-malate

glutathione

redox reactions I

superpathway

of pyrimidine

nucleobases salvage

a (2E)-

dodec-2-

enoyl-[acp]

uracil

XMP

ArcD

an acid

a cis,cis-

delta21,39-3-

oxo-C58:2-[acp]

superpathway of

guanosine nucleotides

de novo biosynthesis I

a peptidoglycan

with (L-alanyl-

γ-D-glutamyl-

meso-2,6-

diaminopimeloyl-D-

alanyl-D-alanine)

pentapeptide

(S)-malate

all-trans

-retinyl

palmitate

phosphopyruvate

hydratase: eno

acetate

a 1,2-diacyl-

sn-glycerol

3-phosphate

NAD(P)H-

dependent

glycerol-3-

phosphate

dehydrogenase:

gpsA

a (2E)

-dec-2-

enoyl-[acp]

ala

5’-

deoxyadenosine

KdpA

a leader

sequence

anaerobic

ribonucleoside

triphosphate

reductase: nrdD

a 7-aminomethyl-

7-deazaguanosine
34

in tRNA

S-methyl-5’-

thioadenosine

degradation IV

CTP ATP

4-(cytidine 5’-

diphospho)-2-C-

methyl-D-erythritol

nicotinate

(nicotinamide)

nucleotide

adenylyltransferase:

nadD

3-oxoacyl-ACP

synthase: fabF

gamma-

glutamyltranspeptidase: dep

[+ 2 isozymes]

F6P

thymidylate

synthase: thyA

NAD(P)H-flavin

oxidoreductase: frp

CDP-choline

propanal

gly

superpathway

of linalool

biosynthesis

butanoyl-CoA

dehydrogenase:

SERP1866

4-hydroxyphenylpyruvate

di-trans,octa-cis-

undecaprenyl phosphate

adenosine

aldehyde

dehydrogenase:

SERP1729

glutamine

synthetase

FemC: femC

dCTP

myo-

inositol

lipoyl-[GcvH]:protein N-

lipoyltamidoransferase:

SERP0237

a tRNA
ser

2,3,4-saturated

fatty acyl-

[acp]:NAD+

oxidoreductase:

fabI

superpathway of serine

and glycine biosynthesis I

succinate

GDP

a [glycine-

cleavage complex

H protein] N
6

-

lipoyl-L-lysine

5-formyltetrahydrofolate

cyclo-ligase: SERP1115

protein

phosphatase

2C: SERP0785

(2R,3S)-3-

isopropylmalate

RNase BN

exoribonuclease:

SERP1066

CTP

synthetase:

pyrG

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

glyoxylate

OPC8-3-

hydroxyacyl-

CoA

acetate

kinase:

ackA

inositol

monophosphatase:

SERP1894

L-threonylcarbamoyladenylate

[+ 6 isozymes]

(S)-

lactate

adenosine 5’-

phosphoselenate

isopentenyl

pyrophosphate

isomerase: fni-2

adenine

propanoyl-

CoA

ornithine

carbamoyltransferase:

arcB-1

a cardiolipin

succinate

semialdehyde

3-oxoacyl-ACP

reductase: fabG

sirohydrochlorin

acetyl-CoA

fumarate

[+ 2 isozymes]

D-proline

AMP

glutaryl-CoA

Macromolecule Modification

alcohol

dehydrogenase:

SERP2469

cis-dodecenoyl

biosynthesis

3-ketoacyl-ACP

reductase: fabG

3-oxoacyl-ACP

synthase: fabF

lipoyl synthase: lipA

an insertion

sequence IS30

with integrated

transposon

NAD+ synthetase,

glutamine dependent: nadE

L-carnitine

choline

glycine betaine

F6P

ethylamine

S-methyl-5’-

thioadenosine

degradation II

a (3R)-3-

hydroxyicosanoyl-

[acp]

phosphatidylcholine

resynthesis via

glycerophosphocholine

5’-methylthioadenosine/

S-adenosylhomocysteine

nucleosidase: mtn

undecaprenyldiphospho-

muramoylpentapeptide beta-N-

acetylglucosaminyltransferase: murG

teichoic acid (poly-glycerol) biosynthesis

FMN

D-alanine

succinate dehydrogenase

flavoprotein subunit: sdhA

AMP

3-oxoacyl-ACP

reductase: fabG

3-oxoacyl-ACP

synthase: fabF

2-deoxy-α-

D-ribose

1-phosphate

NADH dehydrogenase:

SERP0524

histidyl-tRNA

synthetase:

hisS

phosphoglucomutase/

phosphomannomutase:

SERP2055

L-aspartate-

semialdehyde

phosphoglucomutase/

phosphomannomutase:

SERP2055

a [protein]-

L-cysteine

uridine

kinase: udk

pyrimidine

deoxyribonucleotides

biosynthesis from CTP

a 3-

oxoacyl-

[acp]

carbamoyl

phosphate

synthase small

subunit: carA

an L-1-

phosphatidylethanolamine

an all-trans-

retinyl ester

1-18:1-2-18:1-

phosphatidate

acetoin

dehydrogenase, E1

component, beta

subunit: SERP2325

ribulose-

phosphate 3-

epimerase: rpe

a double

stranded DNA

phosphomethylpyrimidine

kinase: thiD-2 L-serine

degradation

3-isopropylmalate

dehydrogenase: leuB

phosphoenol

pyruvate

a long-chain

3-oxoacyl-CoA

D-xylulose

5-phosphate

(S)-2-

acetolactate

Mo
2+

an epoxyqueuosine
34

in tRNA

chitinase-

related

protein:

SERP0647

an L-

cysteinyl-

[tRNA
Cys

]

[+ 2 isozymes]

a 2,3,4-

saturated

1,2-diacyl-

sn-glycerol

3-phosphate

a single-

stranded RNA

a single

stranded DNA

asp

an N-

modified

amino acid

L-homoserine

3-ketoacyl-

ACP

reductase:

fabG

dUTP

octanoyl-

[acyl-carrier-

protein]

reductase: fabI

a [ribosomal

protein L3]-

L-glutamine

2-oxoisovalerate

dehydrogenase

E2: SERP1076

aldehyde

dehydrogenase:

SERP1729

UDP-N-acetylglucosamine 1-

carboxyvinyltransferase:

murAA

aminodeoxychorismate

lyase: dat

2-succinyl-5-

enolpyruvyl-

6-hydroxy-3-

cyclohexene-

1-carboxylate

glutamate

racemase:

murI

dGTP

alcohol

dehydrogenase:

SERP2469

a sugar

adenylo-

succinate

a cation

Cofactor, Prosthetic Group, Electron Carrier, and Vitamin Biosynthesis

D-glucono-

1,5-lactone

a carboxylate

(1E,2Z)-3-hydroxy-

5,9,17-trioxo-4,5:9,10-

disecoandrosta-1

(10),2-dien-4-oate

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

formamidopyrimidine-

DNA glycosylase: fpg

an N
7

-

methylguanine
46

in tRNA

a cis,cis-

delta19,37-

3-hydroxy-

C56:2-[acp]

superpathway of thiamin diphosphate biosynthesis I

glutamine

amidotransferase

subunit

PdxT: SERP0159

[+ 3 isozymes]

a ribonucleoside

5’-monophosphate

7,8-

diaminopelargonate

[+ 3 isozymes]

a glycogen

GAR

[+ 3 isozymes]

fructokinase:

SERP1494

cytochrome

c oxidase:

qoxA

acetate

tRNA charging

a [protein]-

L-proline

(ω = 180)

PAPS

malate

dehydrogenase:

mdh

a cis,cis-

delta11,29-

3-oxo-

C48:2-[acp]

a peptide

2-[(2R,5Z)-

(2-carboxy-4-

methylthiazol-

5(2H)-

ylidene]ethyl

phosphate

asp

a nucleoside

triphosphate

a chitodextrin

acetoin dehydrogenase,

E3 component,

dihydrolipoamide

dehydrogenase: SERP2327

glutamyl-tRNA

reductase: hemA

sn-glycerol

3-phosphate

uroporphyrinogen-

III methylase

SirB: SERP1988

5’-

nucleotidase:

SERP0510

1-(3-sn-

phosphatidyl)

-sn-glycerol

3-phosphate

arsenite

diaminopimelate

epimerase: SERP2375

phosphoglycerate

kinase: pgk

pyrroline-5-

carboxylate

reductase:

proC

α-D-

mannose 6-

phosphate

1-acyl-sn-glycerol-

3-phosphate

acyltransferase:

SERP1291

phosphopentomutase:

deoB

UDP-N-acetyl-

α-D-glucosamine

threonine

dehydratase:

ilvA

a (3R)-3-

hydroxydocosanoyl-

[acp]

H
+

superpathway

phosphatidate

biosynthesis (yeast)

DHAP

a peptidoglycan

with L,D

cross-links

(mycobacteria)

D-glyceraldehyde

3-phosphate

DNA repair

protein RadA: radA

thr

geranyl

diphosphate

synthase: ispA

UDP-

glucose 4-

epimerase:

SERP0194

a peptidoglycan

biliverdin-

IX-α

glutamine

amidotransferase

subunit

PdxT: SERP0159

acetylornithine

deacetylase:

SERP2048

acetyl-CoA

acetyltransferase:

SERP0032

[+ 2 isozymes]

diphosphate

mevalonate degradation

cys

CDP-diacylglycerol--

glycerol-3-phosphate 3-

phosphatidyltransferase: pgsA

[+ 2 isozymes]

Co
2+

Mg
2+

isochorismate

synthase:

SERP0629

[+ 2 isozymes]

alanine

degradation IV

uracil

phosphoribosyltransferase: upp

4-amino-4-

deoxychorismate

pro

dGTP

3-ketoacyl-ACP

reductase: fabG

phosphate

a decanoyl-

[acp]

aldehyde

dehydrogenase: aldA-1

phosphotransacetylase:

eutD

sulfate

uracil

eicosapentaenoyl-CoA

2-iminobutanoate

N-acetylglutamyl-

phosphate

acetyl

phosphate

biotin

carboxyl-

carrier protein

SERP0665

D-erythrose

4-phosphate

a malonyl-[acp]

a cis,cis-

delta17,35-3-

oxo-C54:2-[acp]

bifunctional

phosphoribosylaminoimidazolecarboxamide

formyltransferase/IMP cyclohydrolase: purH

an L-1-

phosphatidyl-

sn-glycerol

chitin

aldehyde

dehydrogenase:

SERP1729

a peptidoglycan

dimer (E. faeciums)

a (2E)-but-

2-enoyl-[acp]

precorrin-2

an active

ribonucleoside

triphosphate

reductase

2-oxoglutarate

ThiS

adenylyltransferase:

SERP1858

(3S)-

linalool

[(2-Glc)-Gro-P]
n

-

Gro-P-ManNAc-GlcNAc-

PP-undecaprenol

3-ketoacyl-ACP

reductase: fabG

DMKH
2

3-deoxy-

D-arabino-

heptulosonate-

7-phosphate

hydrogen sulfide

cytidylate kinase: cmk

3-ketoacyl-ACP

reductase: fabG

autoinducer AI-

2 biosynthesis I

3-oxoacyl-ACP

synthase: fabH

L-carnitine

choline

glycine betaine

protoporphyrinogen

oxidase: hemG

2-carboxymethyl-3-

hydroxyphenylpropanoyl-CoA

methionol

Carbohydrate Biosynthesis

AMP

arsenite

ribonucleotide-

diphosphate

reductase

subunit

beta: nrdF

L-1-glycero-3-

phosphocholine

ribosomal

large subunit

pseudouridine

synthase

D: SERP0588

succinate

K
+

coenzyme A biosynthesis

II (mammalian)

dUMP

DHAP

a palmitoyl-

[acp]

IPP
pyridoxal

biosynthesis

lyase PdxS:

SERP0158

4’-phosphopantetheinyl

transferase: SERP2337

N-acetyl-D-

glucosamine

lipase

cytosine

α-D-glucosamine

6-phosphate

benzoylsuccinyl-CoA

a malonyl-

[acp]

methyl ester

an L-

glutamyl-

[tRNA
Glu

]

a tRNA
Cys

canavaninosuccinate

an

adenosine
37

in tRNA

ammonium

[+ 3 isozymes]

3-oxoadipyl-

CoA

N-acetyl-β-D-

mannosaminyl-

(1->4)-N-acetyl-

α-D-glucosaminyl-

diphospho-

ditrans,octacis

-undecaprenol

palmitate

an octanoyl-

[acp]

benzaldehyde

thiamin

diphosphate

Co
2+

methanol

fructose-1,6-

bisphosphate

aldolase: fdaB

a 1-

monoglyceride

(deoxynucleotides)
(m)

a palmitoyl-

[acp]

K
+

adenylosuccinate

lyase: purB

shikimate 3-phosphate

6-phosphofructokinase:

pfkA

L-arginino-

succinate

lipoprotein

signal

peptidase: lspA

GMP

an acyl-

[acyl-

carrier

protein]

[+ 7 isozymes]

LexA

repressor:

lexA

prephenate

dehydrogenase:

tyrA

acetate

kinase:

ackA

molybdopterin

pyruvate fermentation

to acetate and lactate II

ribonucleotide-

diphosphate

reductase

subunit

alpha: nrdE

phosphotransacetylase:

eutD

a uridine
38-

40 in tRNA

fumarate

hydratase:

fumC

serine protease:

SERP0611

a cation

coenzyme A

[+ 2 isozymes]

superpathway of purine deoxyribonucleosides degradation

ADP-

ribosylglycohydrolase:

SERP2218

cardiolipin synthetase: cls-2

dITP

glutamate

a 3-

oxohexacosanoyl-

[acp]

aconitate hydratase: acnA

ubiquinone/

menaquinone

biosynthesis

methyltransferase:

ubiE

D-ribulose

5-phosphate

SERP1389

fMet

3-oxoacyl-ACP

synthase: fabH

pyrimidine-

nucleoside

phosphorylase:

pdp

UTP

mannose-6-phosphate

isomerase: manA-2

(R)-3-

hydroxybutanoyl-CoA

a cis,cis-

delta13,31-

3-oxo-

C50:2-[acp]

isopropylmalate

isomerase large

subunit: leuC

SAM

propanoate:CoA

ligase (AMP-

forming)

: SERP2172

HesA/MoeB/

ThiF family

protein:

SERP2074

predicted

PEP-driven

transporter

of lactose

acetyl-CoA

3-methyl-2-

oxobutanoate

AI-2

UDP

pyrophosphate

phosphatase:

uppP

3-[(3aS,4S,5R,7aS)-5-

hydroxy-7a-methyl-1-oxo-

octahydro-1H-inden-4-

yl]-3-oxopropanoyl-CoA

succinate

a pseudouridine
955/

2504/2580

in 23S rRNA

(R)-

mevalonate

aldo/keto

reductase:

SERP0244

tRNA-specific

2-thiouridylase

MnmA: mnmA

glycerol

acetyl-CoA

3-oxoacyl-ACP

synthase: fabF

D-glyceraldehyde

3-phosphate

D-ribose

5-phosphate

3-ketoacyl-ACP

reductase: fabG

choline

HMG-CoA

AIR

N-acetyl-

L-ornithine

a nucleoside

GTPase

ObgE: obgE

5-amino-4-

imidazolecarboxyamide

D-sedoheptulose

7-phosphate

fumarate

alanine

racemase: alr

citrate

alpha-

glucosidase:

malA

a trans-

hexacos-2-

enoyl-[acp]

spermidine N1-

acetyltransferase:

SERP0118

a peptide

a 5,10-

methylenetetrahydrofolate

pyruvate

a ThiS

sulfur-

carrier

protein

benzoate

adenosine

phosphate

dADP

lys

dADP

GTP

streptothricin F

β-D-

fructofuranose

1-phosphate

10-formyl-

tetrahydrofolate

an apurinic

site

within DNA

isochorismate

glutamate

biosynthesis V

hydrogen

carbonate

3-oxoacyl-ACP

synthase: fabH

5-hydroxyindole

acetaldehyde

alkyl

hydroperoxide

reductase: ahpC

glycerate

kinase:

SERP0409

fumarate

homoserine O-

acetyltransferase:

SERP2541

H
+

dGDP

a cis-delta17-

C36:1-[acp]

1-(3-sn-

phosphatidyl)

-sn-glycerol

3-phosphate

3-ketoacyl-ACP

reductase: fabG

ppGpp biosynthesis

dihydrolipoamide

dehydrogenase: pdhD

N-acetylmuramoyl-

L-alanine

amidase: SERP1194

a protein

[+ 3 isozymes]

a flavodoxin

semiquinone

a 1,4-α-

D-glucan

alcohol

dehydrogenase:

SERP2469

3-hydroxyadipyl-

CoA

SERP0304

L-canavanine

[+ 3 isozymes]

D-alanine

acetyl-CoA

chorismate

pyruvate

ferredoxin

oxidoreductase,

alpha subunit:

SERP0856

[+ 2 isozymes]

dUDP

phosphoenol

pyruvate

[+ 3 isozymes]

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

long chain

fatty acid CoA

ligase: SERP0219

2’-deoxycytidine

HMP-P phytenoyl-CoA

leukotriene-D4

S-methyl-

5-thio-

D-ribose

CO
2

arsenate

reductase: arsC-2

3-oxoacyl-ACP

reductase: fabG

1-phosphofructokinase:

fruK

[+ 2 isozymes]

predicted ABC

transporter

of Mo2+

fructose-1,6-

bisphosphate

aldolase: fdaB

palmitate

[+ 3 isozymes]

nucleoside

diphosphate

kinase: ndk

H
+

a single

stranded DNA

CO
2

queuosine biosynthesis

3-oxoacyl-ACP

synthase: fabH

trp

a 3-

oxotetracosanoyl-

[acp]

[+ 2 isozymes]

dATP

4-hydroxy-2-

oxopentanoate

(1S,2R)-1-C-(indol-

3-yl)glycerol

3-phosphate

aldehyde

dehydrogenase:

aldA-1

β-alanine

oleate

deoxynucleoside

kinase: SERP0203

2-methylthio-N
6

-

dimethylallyladenosine
37

in tRNA

UDP-N-acetyl-

α-D-glucosamine

a [disordered-

form [Fe-

S] cluster

scaffold

protein]

3-ketoacyl-ACP

reductase: fabG

glyoxylate

gln

all-trans

-retinyl

palmitate

SERP0908tryptophan synthase

subunit beta: trpB

sn-glycerol

3-phosphate

a 3-

oxooctanoyl-

[acp]

pyrimidine

ribonucleosides

degradation

isobutanoyl-

CoA

a (3R)-3-

hydroxyicosanoyl-

[acp]

a peptide

a tRNA
glu

3-ketoacyl-ACP

reductase: fabG

UTP and CTP dephosphorylation I

3-oxoacyl-ACP

reductase: fabG

CMP

phosphorylation

3-oxoacyl-ACP

synthase: fabH

3-oxoacyl-ACP

synthase: fabF

L-homocysteine

a peptide with

an N-terminal

L-methionine

folylpolyglutamate

synthase/

dihydrofolate

synthase: folC

acetyl-CoA C-

acyltransferase:

SERP0032

L-homocysteine

D-nopaline

acetaldehyde

adenine

pyruvate

(R)-

mevalonate

pyruvate formate-

lyase-activating

enzyme: pflA

Tn554, streptomycin 3’’-

adenylyltransferase: spc-1

formate reduction to 5,10-

methylenetetrahydrofolate

3,4-dihydroxyphenylacetaldehyde

phosphoenol

pyruvate

prop-2-ynal

phosphopantothenoylcysteine

decarboxylase/

phosphopantothenate--

cysteine ligase: coaBC

aconitate hydratase: acnA

1-18:1-

lysophosphatidylethanolamine

purine nucleoside

phosphorylase: deoD

precorrin-1

2,3,4-saturated

fatty acyl-

[acp]:NAD+

oxidoreductase:

fabI

butanoyl-CoA

dehydrogenase:

SERP1866

acyl-

carrier

protein

F6P

nucleoside-

triphosphatase:

SERP0734

SEA0024

a (9Z)-3-

oxohexadec-

9-enoyl-[acp]

D-glyceraldehyde

3-phosphate

AMP

6-phospho

D-glucono-

1,5-lactone

6,7-dimethyl-8-

ribityllumazine

synthase: ribH

thymidylate

synthase: thyA

uroporphyrinogen-I

a tRNA

uridine
32

SSQ1

chaperone

ATPase:

dnaK

fumarate

hydratase:

fumC

3-oxooctanoyl-

CoA

AIR

3-oxoacyl-ACP

reductase: fabG

histidinol

dehydrogenase: hisD

hexulose 6-phosphate

glucokinase:

glk

acetyl-CoA fermentation to butyrate II

CTP

UTP-glucose-1-phosphate

uridylyltransferase:

galU

a cis,cis-

delta9,21-3-

hydroxyC40:2-

[acp]

3-ketoacyl-ACP

reductase: fabG

a lignoceroyl-

[acp]

a [protein]

Ser/Thr

threonine

biosynthesis

from homoserine

PRPP

glutamine

degradation I

methionyl-tRNA

formyltransferase: fmt

α-D-glucose

1-phosphate

5-methyl-

tetrahydrofolate

a 5-methylaminomethyl-

2-thiouridine
34

 in tRNA

anaerobic

ribonucleoside

triphosphate

reductase: nrdD

3-ketoacyl-ACP

reductase: fabG

2-oxoglutarate

SAM

ribose-phosphate

pyrophosphokinase:

prsA

F6P

an anion

NAD(P)H-dependent

glycerol-3-

phosphate

dehydrogenase: gpsA

   an

amino

 acid

[+ 2 isozymes]

Aminoacyl-tRNA Charging

5,10-

methylenetetrahydrofolate

ser

a cis,cis-

delta9,21-3-

oxo-C40:2-[acp]

a cardiolipin

choline

dehydrogenase:

betA

long chain

fatty acid CoA

ligase: SERP0219

thioredoxin-

disulfide

reductase:

trxB

ArsA

a nucleoside

5’-

monophosphate

a 1,2-diacyl-

sn-glycerol

3-phosphate

formaldehyde assimilation II (RuMP Cycle)

glycolaldehyde

phosphopantothenoylcysteine

decarboxylase/

phosphopantothenate--

cysteine ligase: coaBC

predicted ABC

transporter

of spermidine/

putrescine

SAM

a DNA containing

a pyrimidine dimer

pyruvate

IPP

L-glutamate-

5-semialdehyde

glutamate-1-

semialdehyde

aminotransferase:

hemL-2

(S)-2-aceto-2-

hydroxybutanoate

a purine

[+ 2 isozymes]

isopentenyl

pyrophosphate

isomerase: fni-2

Co
2+

acetaldehyde

3,24-

dioxocholest-

4-en-26-oyl-CoA

2,3,4-saturated

fatty acyl-

[acp]:NAD+

oxidoreductase:

fabI

pyruvate

glycine

dehydrogenase

subunit 2: SERP1100

1-(5-phospho-β-

D-ribosyl)-AMP

a 3-

oxododecanoyl-

[acp]

cytidylate

kinase: cmk

glutamyl-tRNA

synthetase:

gltX

transketolase:

tkt

phosphopyruvate

hydratase: eno

aldehyde

dehydrogenase:

SERP2080

SERP0660

propanal

glucose-6-

phosphate

isomerase: pgi

glyceraldehyde

3-phosphate

dehydrogenase:

gapA-2

isocitrate

dehydrogenase:

icd

IMP

UDP-N-

acetylmuramoyl-

L-alanyl-γ-D-

glutamyl-L-lysine

serine

protease:

SERP0611

pyruvate

dCMP

L-homocysteine

[+ 3 isozymes]

3-ketoacyl-

ACP

reductase:

fabG

deoxynucleoside

kinase: SERP0203

3-hydroxy-9,10-

secoandrosta-1,3,5(10)

-triene-9,17-dione

aspartate

carbamoyltransferase:

pyrB

UDP-N-

acetylmuramoyl-

L-alanyl-D-

glutamate

synthetase: murD

pristanoyl-CoA

1,4-dihydroxy-

2-naphthoate

Co
2+

Mg
2+

citrate

synthase:

gltA

[+ 2 isozymes]

glutamate-pyruvate

aminotransferase:

SERP0633

(E)-

glutaconyl-

CoA

thiamin phosphate

SERP0086

glt

shikimate

dehydrogenase: aroE

cytidine/deoxycytidylate

deaminase: SERP0204

[+ 2 isozymes]

crotonyl-CoA

aspartate

kinase:

SERP0896

cardiolipin

synthetase: cls-2

6-phosphogluconate

dehydrogenase: gnd

glucose-6-

phosphate

isomerase:

pgi

gln

dihydroxyacetone

D-alanyl-

alanine

synthetase

A: ddl

[+ 2 isozymes]

pyruvate

kinase: pyk

D-glucopyranose

6-phosphate

UDP

D-glucopyranose

lysozyme domain-

containing

protein: SERP0043

decarboxylase: SERP0335

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

acetyl-CoA

thiamine-phosphate

pyrophosphorylase:

thiE

5-hydroxytryptophol

L-citrulline

3-oxoacyl-ACP

synthase: fabF

branched-chain

amino acid

aminotransferase:

ilvE

β-D-glucose

6-phosphate

2-dehydropantoate 2-

reductase: SERP2022

butanoyl-CoA

1-(β-D

ribofuranosyl)

nicotinamide

acetoacetyl-CoA

(R)-lactate

6-oxocyclohex-

1-ene-1-

carbonyl-CoA

2-iminopropanoate

3-ketoacyl-ACP

reductase: fabG

serine

hydroxymethyltransferase: glyA

succinate

semialdehyde

a cis-delta11-

C30:1-[acp]

phytol

5,10-

methenyltetrahydrofolate

L-arginino-

succinate

nitrite

formate

PPP
i

NAD+ synthetase,

glutamine

dependent: nadE

GDP

xanthine

SERP2044

glucose-6-phosphate

isomerase: pgi

phosphoenolpyruvate

carboxykinase: pckA

UDP-N-acetyl-

D-mannosamine

transferase: tagA

[+ 7 isozymes]

AMP

hydroxyethylthiazole

kinase: thiM

glutamate

synthase-

related

protein:

SERP2041

[+ 2 isozymes]

formate

dihydropteroate

synthase: folP

aldehyde

dehydrogenase:

SERP2080

adenine

gcv system: pdhD

5,10-

methenyltetrahydrofolate

myo-inositol

biosynthesis

ribonuclease

P: rnpA

[+ 2 isozymes]

SERP0462

hydrogen

selenide

3-[(3aS,4S,7aS)-7a-methyl-

1,5-dioxo-octahydro-1H

-inden-4-yl]propanoate

NAD(P)H-flavin

oxidoreductase: frp

a (7Z)-3-

oxotetradec-

7-enoyl-[acp]

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

[+ 2 isozymes]

a peptidoglycan

with (L-alanyl-

γ-D-glutamyl-L-

lysyl-D-alanyl-

D-alanine)

pentapeptide

butanal

F6P

tRNA delta(2)-

isopentenylpyrophosphate

transferase: miaA

fluoroacetate

   an

amino

 acid

dTTP

(deoxynucleotides)
(m)

D-ribulose 5-phosphate

heme

peroxidase:

SERP0235

diphosphate

a cis-delta11-

3-hydroxyC30:1-

[acp]

3-oxoacyl-ACP

synthase: fabF

xanthine

NAD
+

AICAR

Nucleoside and Nucleotide Degradation

α-D-

glucose 6-

phosphate

(R)-pantoate

2,3-

dihydroxybenzoate

biosynthesis

acetyl-CoA

carboxylase,

biotin

carboxylase:

SERP1169

uroporphyrinogen-

III methylase

SirB: SERP1988

glycine

betaine

2-phospho-D-glycerate

L-glutamine

biosynthesis II

(tRNA-dependent)

aldehyde

dehydrogenase:

aldA-2

predicted

PEP-driven

transporter

of D-fructose

5’-deoxyadenosine

D-glyceraldehyde

3-phosphate

2’-

deoxyguanosine

2-succinylbenzoate

Fermentation

S-ribosylhomocysteinase:

luxS

phosphoenol

pyruvate

(R)-acetoin

biosynthesis II

bifunctional

ornithine

acetyltransferase/

N-acetylglutamate

synthase

protein: argJ

[+ 3 isozymes]

3-ketoacyl-ACP

reductase: fabG

cis-∆
7

-

tetradecenoyl-

[acp]:NAD+

oxidoreductase:

fabI

3-phospho-

D-glycerate

[+ 7 isozymes]

dATP

[+ 2 isozymes]

glycyl-tRNA

synthetase:

glyS

bifunctional

5,10-methylene-

tetrahydrofolate

dehydrogenase/

5,10-methylene-

tetrahydrofolate

cyclohydrolase: folD

glucokinase:

glk

UDP-N-acetyl-α-D-

mannosaminouronate

biosynthesis

3-hydroxy,

6-trans-

tridecenoyl-CoA

H
2

O

uridine

kinase: udk

glt

F6P

[+ 7 isozymes]

N-acetyl-β-D-

glucosamine(anhydrous)

-N-acetylmuramate

an L-

methionyl-

[elongator

tRNA
Met

]

3-ketoacyl-

ACP

reductase:

fabG

3-hydroxy,

6-cis-

tridecenoyl-CoA

(R)-lactate

cys

(4-

hydroxyphenyl)

acetaldehyde

choline

chitinase-

related

protein:

SERP0647

glt

protoporphyrin IX

succinate

formaldehyde

α-D-ribose

5-phosphate

4-aminobutyrate degradation V

a fatty

aldehyde

3-methylbutanal

ubiquinone/

menaquinone

biosynthesis

methyltransferase:

ubiE

xanthosine

GTP

uridine

gln

2-oxoisovalerate

dehydrogenase

E2: SERP1076

D-glyceraldehyde

3-phosphate

[+ 7 isozymes]

UDP-α-D-

glucose

pyruvate

D-tagatofuranose

6-phosphate

UDP-N-

acetylenolpyruvoylglucosamine

reductase: murB

bifunctional

5,10-methylene-

tetrahydrofolate

dehydrogenase/

5,10-methylene-

tetrahydrofolate

cyclohydrolase: folD

GTP

cyclohydrolase:

SERP0212

UTP

glutamate

synthase-related

protein: SERP2041

D-4’-

phosphopantothenate

glycerol

kinase:

glpK

UDP-N-

acetylmuramoylalanyl-

D-glutamate--L-

lysine ligase: murE

a trans-2-

enoyl-[acyl-

carrier

protein]

acetate kinase: ackA

aldehyde

dehydrogenase:

aldA-1

S-methyl-5’-

thioadenosine

DHAP

6-pyruvoyl

tetrahydropterin

a 3-

oxotetracosanoyl-

[acp]

UMP

purine nucleoside

phosphorylase: deoD

acyl-carrier

protein

phosphate

a palmitoleoyl-

[acp]

a cis,cis-

delta13,25-3-

oxo-C44:2-[acp]

(R)-lactate

D-fructose

1-phosphate

adenosine

gamma-

glutamyltranspeptidase: dep

L-cysteinyl-

glycine

(S)-3-hydroxy-

isobutanoyl-

CoA

[+ 3 isozymes]

peptidyl-

tRNA

hydrolase:

pth

Amino Acid Biosynthesis

5-amino-6-

(5-phospho-D-

ribitylamino)

uracil

O-ureidohomoserine

(2R,4S)-2-methyl-2,4-

dihydroxydihydrofuran-

3-one

ornithine-

-oxo-acid

transaminase: rocD

[+ 4 isozymes]

glutamyl-tRNA

synthetase:

gltX

D-alanine

cobalt precorrin-

4 (C
11

)-

methyltransferase:

SERP2189

cardiolipin

synthetase: cls-2

an L-1-

phosphatidyl-

sn-glycerol

a long-chain

fatty acid

n-butanoate

diaminopimelate

decarboxylase: lysA

MoO
2

-

molybdopterin

cofactor

[+ 3 isozymes]

an alcohol

gly

thr

deoxyribose-

phosphate

aldolase: deoC

queuine tRNA-

ribosyltransferase: tgt

S-sulfo-

L-cysteine

N-acetylglutaminylglutamine

amide

fructose 1,6-

bisphosphate

acetolactate

synthase 1

regulatory

subunit: SERP1667

3-oxoacyl-ACP

synthase: fabF

nucleoside-

triphosphatase:

SERP0734

α-D-

glucose 1-

phosphate

succinyl-CoA

a protein

luteolin

7-O-β-D-

diglucuronide

UDP-N-acetyl-

α-D-glucosamine

(Z)-15-

tetracosenoyl-CoA

coenzyme A

crotonate fermentation

(to acetate and

cyclohexane carboxylate)

a 3-

oxodecanoyl-

[acp]

2-phospho-

D-glycerate

acyl-carrier

protein

hydroxymethylglutaryl-

CoA synthase: SERP2122

5,10-

methylenetetrahydrofolate

D-xylulose

5-phosphate

dTMP

[+ 2 isozymes]

acyl-

carrier

protein

UTP-glucose-1-phosphate

uridylyltransferase:

SERP1770

α-lactose

6’-phosphate

N-succinyl-2-amino-

6-ketopimelate

SERP0277

argininosuccinate

lyase: argH

pyruvate

methanol

3-hydroxyacyl-CoA

dehydrogenase:

SERP2360

6-hydroxymethyl-

7,8-dihydropterin

glutamate

synthase-

related

protein:

SERP2041

a (2E)

-hex-2-

enoyl-[acp]

O
2

an aliphatic

α,ω-diamine

acetoin dehydrogenase,

E3 component,

dihydrolipoamide

dehydrogenase: SERP2327

5’-

nucleotidase:

SERP2288

a (5Z)-dodec-

5-enoyl-[acp]

2-oxoglutarate

2,3-

diphospho-

D-glycerate

para-aminobenzoate

synthase, glutamine

amidotransferase,

component II: pabA

an acetoacetyl-

[acp]

DNA polymerase

III, delta prime

subunit: SERP0122

carboxylesterase: est

sirohydrochlorin

methylacrylyl-

CoA

1-(3-sn-phosphatidyl)-

sn-glycerol 3-phosphate

met

pyruvate

fermentation

to ethanol III

α-D-glucose

triclosan

resistance

anaerobic

ribonucleoside-

triphosphate

reductase

activating

protein: nrdG

succinyl-CoA synthetase

subunit alpha: sucD

demethylmenaquinol-8

bifunctional

phosphoribosylaminoimidazolecarboxamide

formyltransferase/IMP cyclohydrolase: purH

citrate

acetyl-CoA

acetyltransferase:

SERP0220

4-methyl-5-(β-

hydroxyethyl)

thiazole

uracil-DNA

glycosylase:

ung

ethanol

formate

D-lactate

dehydrogenase:

SERP2087

ornithine

carbamoyltransferase:

arcB-1

a guanine
46

in tRNA

prenyl-P-P-GlcNAc-

ManNAc-P-Gro

D-alanyl-

D-alanine

D-glutamate

undecaprenyldiphospho-

N-acetyl-(N-

acetylglucosaminyl)

muramoyl-L-alanyl-γ-

D-glutamyl-L-lysyl-

D-alanyl-D-alanine

α-D-

galactose

DMAPP

riboflavin

kinase: ribF

ATP

(S)-malate

13-DPG

GTP

acetoin

ferrochelatase:

hemH

a 3-

oxodocosanoyl-

[acp]

oxaloacetate

a sugar

trp

anaerobic

ribonucleoside

triphosphate

reductase: nrdD

gly

3-ketoacyl-ACP

reductase: fabG

L-lactate

dehydrogenase:

ldh

diphosphate

isopropylmalate

isomerase large

subunit: leuC

dihydrofolate

reductase: folA-1

propynoate

a retinol

a (2E)-octadec-

2-enoyl-[acp]

α-D-

glucose 6-

phosphate

3-oxoacyl-ACP

synthase: fabF

sulfate

adenylyltransferase: sat

UDP-N-acetylglucosamine 1-

carboxyvinyltransferase:

murAA

N-acetyl-

L-ornithine

a 3-

oxoicosanoyl-

[acp]

acetate

hν

a (2E)-

tetradec-2-

enoyl-[acp]

acetyl-CoA

glucosamine-

6-phosphate

isomerase: SERP1390

4-hydroxybenzoyl-

acetyl-CoA

D-threo-

isocitrate

bifunctional

phosphoribosylaminoimidazolecarboxamide

formyltransferase/IMP cyclohydrolase: purH

3-oxoacyl-ACP

reductase: fabG

fructose-1,6-

bisphosphate

aldolase: fdaB

alcohol

dehydrogenase:

SERP2112

formaldehyde assimilation I (serine pathway)

valine degradation I

diphosphate

(S)-1-

pyrroline-5-

carboxylate

bifunctional 3-deoxy-

7-phosphoheptulonate

synthase/chorismate

mutase: SERP1297

phosphotransacetylase:

eutD

guanine

a carboxylate

a [lipoyl-

carrier

protein] N
6

-octanoyl-

L-lysine

acetate

kinase:

ackA

β-D-

glucose 6-

phosphate

NADH:flavin

oxidoreductase/

fumarate

reductase,

flavoprotein

subunit: SERP2381

2-oxovalerate

2,3,4-saturated

fatty acyl-

[acp]:NAD+

oxidoreductase:

fabI

α-D-glucose

6-phosphate

10-formyl-

tetrahydrofolate

L-homoserine

a cytosine

in DNA

O-acetyl-

L-serine

3-oxo-

palmitoyl-

CoA

N-succinyl-L,L-

2,6-diaminopimelate

ribosomal

large subunit

pseudouridine

synthase

D: SERP0588

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

demethylmenaquinol-

8 biosynthesis I

3-oxoacyl-ACP

synthase: fabF

pyruvate

ferredoxin

oxidoreductase,

alpha subunit:

SERP0856

arg

2-oxoglutarate

ferredoxin oxidoreductase

subunit beta: SERP0857

spermidine N1-

acetyltransferase:

SERP0118

3-ketoacyl-ACP

reductase: fabG

a [lysine-

biosynthesis-

protein LysW]-

C-terminal-γ-

(L-glutamyl)

-L-glutamate

aldehyde

dehydrogenase:

aldA-2

an

amino

acid

aldehyde

dehydrogenase:

SERP1729

F6P

cytidine

α-D-mannose

6-phosphate

L-ornithine

2-methylbutanal

2-isopropylmalate

synthase: leuA

carbon

monoxide

biotin biosynthesis

from 8-amino-7-

oxononanoate I

pyruvate

2-oxopent-

4-enoate

an S-sulfanyl-

[L-cysteine

desulfurase]

protoporphyrinogen IX

UDP-N-acetylglucosamine 1-

carboxyvinyltransferase:

murAB

β-D-glucose

6-phosphate

L-glutamate-

5-semialdehyde

a peptide

L-ornithine

molybdenum cofactor biosynthesis

dipeptidase

PepV: SERP1310

D-ribofuranose

heme

peroxidase:

SERP0235

Glycolysis

carbamoyl

phosphate

synthase

large

subunit:

carB

GTP pyrophosphokinase:

relA-1

a cis-delta15-

C34:1-[acp]

dADP

DMSP

ribonucleotide-

diphosphate

reductase

subunit

beta: nrdF

UMP

3-ketoacyl-ACP

reductase: fabG

24-hydroxy-3-

oxocholest-4-

en-26-oyl-CoA

α-D-glucose

aldehyde

dehydrogenase:

aldA-2

Ins(1)P

a trans-

tetracos-2-

enoyl-[acp]

D-threo-isocitrate

N-acetyl-α-D-

glucosamine

1-phosphate

7,8-dihydroneopterin

gln

phospho-N-acetylmuramoyl-

pentapeptide-

transferase: mraY

PRPP

a tRNA

precursor with

a 5’ extension

glucokinase:

glk

folate transformations I

a butanoyl-

[acp]

2,5-diamino-6-

(5-phospho-D-

ribosylamino)

pyrimidin-

4(3H)-one

thymidine

hydroxymethylpyrimidine

H
+

DNA-cytosine

methyltransferase:

SERP1523

an alcohol

a peptide

[+ 2 isozymes]

phosphoglycerate

mutase: SERP0052

GTP

glucose-6-phosphate

isomerase: pgi

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

L-ornithine

asn

val

[+ 7 isozymes]

a 3-

oxoglutaryl-

[acp]

methyl ester

a CDP-

diacylglycerol

acetyl-CoA

carboxylase,

biotin carboxyl

carrier

protein: accB

D-glyceraldehyde

3-phosphate

leukotriene-C4

a 2,3,4-

saturated 3-

oxoacyl-CoA

a β-D-

fructofuranoside

a short

RNA segment

uridine
2605

in 23S rRNA

pantoate--beta-

alanine ligase: panC

Fatty Acid and Lipid Degradation

   an

amino

 acid

Respiration

pyruvate

3-methyl-2-

oxobutanoate

N-succinyldiaminopimelate

aminotransferase: rocD

a guanine

in DNA

pyruvate

carboxylase:

pyc

phosphomethylpyrimidine

kinase: thiD-1

D-glyceraldehyde

3-phosphate

UQH
2

a dietary

all-trans-

retinyl ester

a cardiolipin

acyl-carrier

protein

a 2,3,4-

saturated

1,2-diacyl-

sn-glycerol

3-phosphate

2-methylbutanoyl-

CoA

branched-chain alpha-

keto acid dehydrogenase

subunit E2: SERP2324

[+ 7 isozymes]glt

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

long chain

fatty acid CoA

ligase: SERP0219

[+ 2 isozymes]

NAD biosynthesis

I (from aspartate)

thiamine-phosphate

pyrophosphorylase:

thiE

arsenate

a cation

betanidin

quinone

AIR

a peptidoglycan-

P-GlcNAc-ManNAc-P-

Gro-(P-Gro)
m

(Glc)
n

hypoxanthine

phosphoribosyltransferase: hpt

5,10-

methylenetetrahydrofolate

malonate

semialdehyde

a malonyl-[acp]

carboxylesterase:

SERP0090

cysteine

desulfurtrase:

SERP1280

a [protein]

(L-serine/

L-threonine)

phosphate

β-D-

ribofuranose

3-phosphoshikimate 1-

carboxyvinyltransferase: aroA

nucleoside

diphosphate

kinase: ndk

DHAP

a peptide

aldehyde

dehydrogenase:

SERP1729

thiamin

[+ 3 isozymes]

tryptophan synthase

subunit alpha: trpA

glt

acetate

a ribonucleoside

3’-phosphate

diphosphate

a nucleoside

3-ketoacyl-ACP

reductase: fabG

aminocarboxymuconate

semialdehyde

1-O-

methylsalicylate

stearate biosynthesis

II (bacteria and plants)

asn

a peptide

orotate

lysine-8-amino-

7-oxononanoate

aminotransferase:

bioA

MEP

gln

a cis,cis-

delta7,25-3-

hydroxyC44:2-

[acp]

formate--

tetrahydrofolate

ligase: fhs

phosophoadenylyl-

sulfate

reductase: cysH

imidazole

glycerol phosphate

synthase subunit

HisF: hisF

3-oxoacyl-ACP

synthase: fabF

cyclohexane-

1-carbonyl-CoA

ile

fluoroacetaldehyde

cob(II)

yrinate

a,c-diamide

a primary

alcohol

thiamine-phosphate

pyrophosphorylase: thiE

L-selenocysteine

D-glucurono-

6,3-lactone

H
2

O

ribonuclease

HIII: rnhC

AIR

Fe
2+

aspartate alpha-

decarboxylase: panD

predicted ABC

transporter

of phosphonate

ammonium

[+ 3 isozymes]

purine nucleoside

phosphorylase: deoD

coproporphyrinogen

III oxidase: SERP1151

D-glucopyranose

6-phosphate

   an

amino

 acid

NADH dehydrogenase:

SERP0527

α-D-glucose

PRPP

a 2-methyl

branched 2,3,4-

saturated

fatty aldehyde

DMAPP

anhydromuropeptides recycling

nucleoside

diphosphate

kinase: ndk

NAD
+

superoxide

radicals

degradation

3-oxoacyl-ACP

synthase: fabF

glt

a proteinogenic

amino acid

a cis-

delta19-3-oxo-

C38:1-[acp]

a kanamycin

3’-phosphate

a 10-

formyltetrahydrofolate

a 2-methyl

branched 2,3,4-

saturated

fatty acid

N-acetyl-

D-muramate

phosphate

lysine biosynthesis I

GlcNAc-1,6-

anhMurNAc-L-Ala-

γ-D-Glu-DAP-D-Ala

GDP

glutamate

biosynthesis IV

branched-chain

amino acid

aminotransferase:

ilvE

Aromatic Compound

Biosynthesis

thiamin

phosphate

formate

acetyltransferase:

pflB

proline

dipeptidase:

pepQ

sn-glycerol

1-phosphate

D-erythrose

4-phosphate

fructose 1,6-

bisphosphate

fructokinase:

SERP1494

a 3-

oxodocosanoyl-

[acp]

alcohol

dehydrogenase:

SERP2112

glycerol

dehydrogenase:

gldA

a (3R)-3-

hydroxyhexanoyl-

[acp]

androst-4-en-3,17-dione

1-dehydrogenase: SERP2381

glutathione

peroxidase:

gpxA-1

anaerobic

ribonucleoside

triphosphate

reductase: nrdD

bifunctional N-

acetylglucosamine-

1-phosphate

uridyltransferase/

glucosamine-

1-phosphate

acetyltransferase:

glmU

a [2-oxoglutarate

dehydrogenase

E2 protein] N
6

-

lipoyl-L-lysine

streptothricin

acetyltransferase:

SEA0011

phenylacetaldehyde

a lipid II

4-aminobutyrate

aminotransferase:

SERP2159

baicalein

(S)-3-hydroxy-

isobutanoate

N-acetylmuramoyl-L-

alanyl-D-isoglutaminyl-

N
6

-(L-alanyl)-L-lysyl-

D-alanyl-D-alanine-

diphosphoundecaprenyl-

N-acetylglucosamine

a long-chain

fatty acid

4-methyl-5-(β-

hydroxyethyl)thiazole

HMP-PP

β-D-glucose

6-phosphate

aldehyde

dehydrogenase:

aldA-2

SERP2217

long chain

polyphosphate

betaine aldehyde

dehydrogenase:

betB

xanthine and

xanthosine salvage

aldehyde

dehydrogenase:

SERP1729

[+ 3 isozymes]

arsenate

[+ 3 isozymes]

(R)-

pantothenate

(R)-lipoate

superpathway of ammonia

assimilation (plants)

ser

dihydroxy-acid

dehydratase: ilvD

3-oxoacyl-ACP

reductase: fabG

chitin

gcv system: pdhD

a pseudouridine
2605

in 23S rRNA

nucleoside

diphosphate

kinase: ndk

translaldolase: tal

[+ 3 isozymes]

ribonucleotide-

diphosphate

reductase

subunit beta: nrdF

(2S,3S)-2-

methylcitrate

fructose-1,6-

bisphosphatase:

SERP2076

D-gluconate

alkaline

phosphatase:

SERP2208

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

D-mannose

degradation

ADP

2,3-

dihydroxybenzoate

a proteinogenic

amino acid

ribulokinase:

SERP1927

a pseudouridine
1911/

1915/1917

in 23S rRNA

3-oxoacyl-ACP

synthase: fabH

3-ketoacyl-ACP

reductase: fabG

nucleoside-

triphosphatase:

SERP0734

fumarylacetoacetate

hydrolase: SERP0556

dihydroorotase:

pyrC

2-iminoacetate

a (3R,5Z)-3-

hydroxydodec-

5-enoyl-[acp]

a tRNA
Trp

a protein

ser

a malonyl-[acp]

α-D-

glucose 1-

phosphate

menaquinol-8

(2R,3S)-3-

isopropylmalate

a ribonucleoside

triphosphate

SERP1498

ethanol

degradation II

3-ketoacyl-ACP

reductase: fabG

acetyl-CoA

acetyltransferase:

SERP0220

indole-3-glycerol

phosphate

synthase: trpC pyrimidine-nucleoside

phosphorylase: pdp

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

succinyl-CoA

aspartate-

semialdehyde

dehydrogenase:

asd

fructokinase:

SERP1494

a cis-delta19-

C38:1-[acp]

F6P

Hld

[+ 7 isozymes]

3-dehydroquinate

Co
2+

Mg
2+

a non-

methylated

ribosomal

protein L11

(S)-

dihydroorotate

an acetoacetyl-

[acp]

purine

nucleoside

phosphorylase:

deoD

pyruvate

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

pseudouridine

5’-phosphate

di-trans,octa-

cis-undecaprenyl

diphosphate

salicyl

alcohol

cytosol

aminopeptidase:

SERP0528

asp

isobutyryl-

CoA:FAD

oxidoreductase:

SERP1866

succinate

semialdehyde

3-methyl-2-oxobutanoate

hydroxymethyltransferase: panB

tRNA

pseudouridine

synthase B: truB

palmitoyl-CoA

glycerophosphoryl

diester

phosphodiesterase

GlpQ: SERP0547

β-keto-cis-∆
5

-

dodecenoyl-[acp]

synthase: fabF

met

glycerate

kinase:

SERP0409

3-ketoacyl-ACP

reductase: fabG

succinyl-CoA

synthetase

subunit

beta: sucC

bifunctional homocysteine

S-methyltransferase/5,10-

methylenetetrahydrofolate

reductase protein: SERP0035

sucrose-6-

phosphate

hydrolase: cscA

5’-

nucleotidase:

SERP2288

phosphoglyceromutase: pgm

4-hydroxybutanoyl-

CoA

(R)-acetoin

imidazole

acetol-phosphate

pyruvate

an aldehyde

pyruvate

kinase: pyk

fructose-1,6-

bisphosphatase:

SERP2076

glycerol

dehydrogenase:

gldA

ribokinase:

SERP2216

3-ketoacyl-ACP

reductase: fabG

long chain

polyphosphate

a C4-

dicarboxylate

malate

dehydrogenase:

SERP1265

CDP-glycerol :

glycerophosphate

glycerophosphotransferase:

SERP0298

a N-acetylglucosamine--N-

acetylmuramyl-(tetrapeptide)

pyrophosphoryl-undecaprenol

UDP

glutamate

synthase-

related

protein:

SERP2041

signal

peptidase

IB: spsB

phosphoglycerate

kinase: pgk

sucrose

glucosamine-

1-phosphate

acetyltransferase:

glmU

androstenedione degradation

3-oxoacyl-

ACP

synthase:

fabF

4-fumaryl-

acetoacetate

malonyl-CoA

a ribonucleic

acid

4-aminobenzoate

ribonuclease

P: rnpA

glutamyl-

aminopeptidase:

pepA

AMP

aldehyde

dehydrogenase: aldA-2

pyruvate

kinase: pyk

CDP

a thiocarboxy-

[ThiS-Protein]

H
+

SERP1142

AMP

a proteinogenic

amino acid

5-aminopentanoate

[+ 7 isozymes]

H
+

L-lactate

dehydrogenase: ldh

a peptide

cytidine

deaminase:

cdd

D-threo-

isocitrate

[+ 2 isozymes]

(2E,6E)-

farnesyl

diphosphate

a peptidoglycan

with (L-alanyl-

γ-D-glutamyl-L-

lysyl-D-alanyl-

D-alanine)

pentapeptide

a dinitrogen

reductase

uracil

a DNA containing

an apurinic/

apyrimidinic site

2-phospho-D-glycerate

a cis-

delta21-3-oxo-

C40:1-[acp]

a β-D-

fructofuranoside

a ThiS sulfur-

carrier protein

(S)-lactate

lipase

(R)-pantoate

F6P

5-phospho-β-

D-ribosylamine

a peptide

ATP synthase

F0F1 subunit

epsilon: atpC

SERP0761

formate--

tetrahydrofolate

ligase: fhs

a peptide

DNA polymerase

IV: dinP

cysteine synthase/

cystathionine beta-

synthase family

protein: SERP0094

an [apo BCAA dehydrogenase

E2 protein] N
6

-S-[2-

methylpropanoyl]dihydrolipoyl-

L-lysine

dUTP

ITP

deoxynucleoside

kinase: SERP0202

NADH:flavin

oxidoreductase/

fumarate reductase,

flavoprotein

subunit: SERP2381

a [chaperone-

ADP]-

[disordered-

form scaffold

protein]

complex

respiration (anaerobic)

ribonucleotide-

diphosphate

reductase

subunit

beta: nrdF

[+ 2 isozymes]

a [dinitrogen

reductase]-

N
ω

-α-( ADP-

D-ribosyl)

-L-arginine

phosphoenol

pyruvate

a cis,cis-

delta15,33-

3-oxo-

C52:2-[acp]
chorismate

synthase: aroC

cobalt-

precorrin-7

CO
2

ammonia

assimilation

cycle III

an S-sulfanyl-

[cysteine

desulfurase]-

[disordered-

form scaffold

protein]

complex

SERP0995

[+ 3 isozymes]

D-glucosamine

1-phosphate

acetate

serine/

threonine

protein

phosphatase:

SERP1555

[+ 7 isozymes]

UDP-N-

acetylmuramoyl-

tripeptide-

-D-alanyl-

D- alanine

ligase: murF

phosphoribosylglycinamide

formyltransferase: purN

glt

a carboxy-

adenylated-

[ThiS sulfur-

carrier

protein]

a malonyl-

[acp]

met

aerobic glycerol-

3-phosphate

dehydrogenase:

glpD

D-alanyl-

alanine

synthetase

A: ddl

Sua5/YciO/YrdC/

YwlC family

protein: SERP1722

siroheme

N,N’-dimethyl-p-

phenylenediamine

phosphotransacetylase:

eutD

exodeoxyribonuclease

VII small subunit: xseB

β-D-glucose

6-phosphate

N-acetylphosphinothricin

ethanol

degradation I

adenine

phosphoribosyltransferase: apt

β-D-

fructofuranose

glutamate

synthase-

related

protein:

SERP2041

protoheme IX

glycolysis VI (metazoan)

citrate

a tRNA

precursor

with a short

3’ extension

L-1-glycerophosphorylethanolamine

indole-3-

pyruvate

decarboxylase:

ipdC

3-oxoacyl-ACP

reductase: fabG

CDP-choline

isobutanol

F6P

adenylo-

succinate

ammonium

a phenoxyl

radical of

a phenolic

donor

alcohol

dehydrogenase:

SERP2112

a 5-aminomethyl-2-

thiouridine
34

 in tRNA

2-oxoglutarate

a small

subunit of

molybdopterin

synthase

uroporphyrinogen

decarboxylase: hemE

pro

precorrin-2

dehydrogenase:

SERP2188

alanine

dehydrogenase:

ald

a nucleoside

triphosphate

aldehyde

dehydrogenase:

aldA-2

[+ 7 isozymes]

a 3-

oxohexacosanoyl-

[acp]

cytidine/

deoxycytidylate

deaminase: SERP0204

acetyl

phosphate

alcohol

dehydrogenase:

SERP2469

glyceraldehyde

3-phosphate

dehydrogenase: gapA-2

succinyl-

diaminopimelate

desuccinylase: SERP2364

reactive oxygen species

degradation (mammalian)

uridine
955/

2504/2580

in 23S rRNA

AtpB

glyceraldehyde

3-phosphate

dehydrogenase:

gapA-2

3-phospho-

hydroxypyruvate

H
+

5-MTR-1-P

aldehyde

dehydrogenase:

SERP2080

3-oxoacyl-ACP

synthase: fabF

3-oxoacyl-ACP

synthase: fabH

3-oxoacyl-ACP

synthase: fabH

FAICAR

succinyl-CoA

alpha-

glucosidase:

malA

a tRNA
Ala

(S)-4-hydroxy-

2-oxohexanoate

hydroxypyruvate

ornithine-

-oxo-acid

transaminase:

rocD

beta-

lactamase:

blaZ-2

Nucleoside and Nucleotide Biosynthesis

alpha-

acetolactate

decarboxylase:

budA

1,4-dihydroxy-

2-naphthoyl-CoA

[+ 2 isozymes]

carboxylesterase:

SERP0090

3-oxoacyl-ACP

synthase: fabH

guanosine

nucleotides

degradation III

a [methyl-

Co(III)

corrinoid

Fe-S

protein]

hydroxymethylglutaryl-

CoA reductase: SERP2121

imidazole

acetaldehyde

arsenate

reductase:

arsC-2

a biotinylated

[BCCP dimer]

SERP2320

ornithine

carbamoyltransferase:

arcB-2

D-alanine

adenine

acetyl-CoA C-

acyltransferase:

SERP0032

peptidyl-

prolyl

cis-trans

isomerase,

cyclophilin-

type: SERP0540

Pentose Phosphate Pathways

a cis,cis-

delta9,27-3-

hydroxyC46:2-

[acp]

long chain

fatty acid CoA

ligase: SERP0219

3-ketoacyl-ACP

reductase: fabG

nitrite

histidinol-

phosphatase:

SERP2208

D-xylulose

5-phosphate

arsenite

a cis-delta9-

C28:1-[acp]

UDP-α-D-

galactose

palmitoleoyl-

[acp]:NAD+

oxidoreductase:

fabI

[+ 2 isozymes]

sulfite

reductase (NADPH)

flavoprotein alpha-

component: cysJ

ribosomal

large subunit

pseudouridine

synthase

D: SERP0588

glutamate

dehydrogenase,

NAD-

specific: gluD

pyruvate

acetylornithine

aminotransferase:

argD

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

asp

propanoate

an amino

acid

gly

FMN

adenylyltransferase:

ribF

α-D-

glucose 1-

phosphate

tRNA
sec

urea

degradation I

nucleoside

diphosphate

kinase: ndk

nitrite

coproporphyrinogen

III oxidase: SERP1151

cytidine

histidinol

formimidoylglutamase:

hutG

biotin

synthase:

bioB

[+ 2 isozymes]

hydrogen

carbonate

α-D-glucose

1-phosphate

cysteine biosynthesis/

homocysteine degradation

formate--

tetrahydrofolate

ligase: fhs

glucose-6-

phosphate

isomerase:

pgi

an S-sulfanyl-

[L-cysteine

desulfurase]

2-amino-4-hydroxy-6-

hydroxymethyldihydropteridine

pyrophosphokinase: folK

(S)-2-aceto-2-

hydroxybutanoate

L-serine

dehydratase,

iron-sulfur-

dependent,

alpha

subunit: sdhA

UDP-N-

acetylenolpyruvoylglucosamine

reductase: murB

ser

(Gro-P)
n

-Gro-P-

ManNAc-GlcNAc-

PP-undecaprenol

3-oxoacyl-ACP

synthase: fabF

oleate

superpathway of thiamin diphosphate biosynthesis II

N-acetylglucosamine-

6-phosphate

deacetylase: nagA

a (7Z)-3-

oxohexacos-

7-enoyl-[acp]

a purine

base

penicillin-binding

protein 2’: mecA

bifunctional

phosphoribosylaminoimidazolecarboxamide

formyltransferase/IMP cyclohydrolase: purH

seleno-L-

homocysteine

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

5-methyltetrahydropteroyltriglutamate--

homocysteine S-methyltransferase: metE

7,8-

dihydromonapterin

a reduced

cytochrome c
L

SERP0920

[+ 3 isozymes]

adenylate

kinase: adk

ala

Co
2+

GMP

shikimate

IMP

nucleoside

diphosphate

kinase: ndk

SERP0475

phosphonate

an L-1-phosphatidyl-

sn-glycerol

maltopentaose

citrate

synthase:

gltA

3-oxohexanoyl-

CoA

D-alanine

a 1-acyl-sn

-glycerol

3-phosphate

4-methyl-2-

oxopentanoate

a carboxy-

adenylated-

[ThiS

sulfur-

carrier

protein]

protoporphyrinogen IX

L-ornithine

SAM

H
+

acetate

kinase:

ackA

2-phospho-

D-glycerate

a 3-oxoglutaryl-

[acp] methyl ester

NADH:flavin

oxidoreductase/fumarate

reductase, flavoprotein

subunit: SERP2381

6-phosphofructokinase:

pfkA

3-oxoacyl-ACP

synthase: fabF

GMP synthase: guaA

vanillyl

mandelate

C1 Compound Utilization and Assimilation

Mo
2+

10-formyl-

tetrahydrofolate

cytidine

indole

acetaldehyde

ethanol

β-D-glucose

6-phosphate

heme o

UMP

isopropylmalate

isomerase small

subunit: leuD

3-oxoacyl-ACP

reductase: fabG

O-acetyl-L-

homoserine

3-oxoacyl-ACP

synthase: fabF

2-isopropylmaleate

nucleoside-

triphosphatase:

SERP0734

guanine and

guanosine salvage II

acetaldehyde

indole-

3-acetate

aldehyde

dehydrogenase:

SERP2080

bifunctional

ornithine

acetyltransferase/

N-acetylglutamate

synthase

protein: argJ

D-erythro-

imidazole-

glycerol-phosphate

uracil

pyruvate

oxidase:

SERP2115

glutamate-pyruvate

aminotransferase:

SERP0633

(R)-lactate

dTTP

a (3R)-3-

hydroxyglutaryl-

[acp] methyl ester

[+ 2 isozymes]

octanoate

xanthine

O-acetyl-

L-serine

isobutanal

a uracil

in DNA

spermidine N1-

acetyltransferase:

SERP0118

xanthosine

an octanoyl-

[acp]

a β-lactam

6-hydroxy-2-

cyclohexen-

one-

carboxylate

R-4’-

phosphopantothenoyl-

L-cysteine

SAICAR

a cis,cis-

delta19,37-

3-oxo-

C56:2-[acp]

crotonyl-CoA

a supercoiled

duplex DNA

glutamate

biosynthesis

III

phosphocholine

glutathione

formaldehyde

acetate

prephenate

dehydratase:

pheA

an organic

hydroperoxide

hypoxanthine

phosphoribosyltransferase: hpt

OPC8-3-

ketoacyl-CoA

cysteine

synthase/

cystathionine

beta-synthase

family protein:

SERP0094

cysteine

synthase: cysK

putrescine

spermidine

sucrose 6
F

-phosphate

glucokinase: glk

tributyrin

esterase

EstA: SERP2245

peptidoglycan biosynthesis III (mycobacteria)

a (2E)-

docos-2-

enoyl-[acp]

(S)-3-

hydroxybutanoyl-CoA

2-phenylethanol

a 3-methyl-

branched 2,3,4-

saturated

fatty acid
2-(2-carboxy-4-

methylthiazol-

5-yl)ethyl

phosphate

CO
2

UDP-α-D-glucose

undecaprenyl-

diphospho-N-

acetylmuramoyl-

L-alanyl-γ-

D-glutamyl-L-

lysyl- D-alanine

apo-4’-

lycopenoate

an N-terminal

L-glutamyl-

[protein]

N-acetyl-

gamma-

glutamyl-

phosphate

reductase:

argC

cis-∆
5

-dodecenoyl-

[acp]:NAD+

oxidoreductase:

fabI

queuine tRNA-

ribosyltransferase: tgt

N-acetylglutaminylglutamine

3,4-

dihydroxyphenylacetate

ubiquinone/menaquinone

biosynthesis

methyltransferase: ubiE

3-oxoacyl-ACP

synthase: fabH

CDP-glycerol

ala

2-oxoglutarate

dADP

pyruvate

N-ethylglycine

a primary

alcohol

aspartyl-tRNA

synthetase:

aspS

dCMP

pyruvate

2,3,4,5-

tetrahydropyridine-

2,6-carboxylate N-

succinyltransferase:

dapD

tagatose-6-

phosphate

kinase: lacC

phosphotransacetylase:

eutD

a reduced

c-type

cytochrome

Detoxification

fumarate

hydratase:

fumC

L-1-glycerophosphorylethanolamine

glutathione

peroxidase:

gpxA-2

3-hydroxypimeloyl-

CoA

dihydrofolate

reductase: folA-2

CoA-

disulfide

an aldehyde

undecaprenyldiphospho-

muramoylpentapeptide beta-N-

acetylglucosaminyltransferase: murG

phosphoenolpyruvate

undecaprenyl

pyrophosphate

synthase: uppS

SERP1801

glt

F6P

guanosine

deaminase:

SERP1865

UMP

3-oxoacyl-ACP

reductase: fabG

pyruvate

cysteine

desulfurase:

sufS

a 3-

oxohexadecanoyl-

[acp]

oxaloacetate

shikimate

kinase:

aroK

an octanoyl-

[acp]

acetate

undecaprenyldiphospho-

N-acetylmuramoyl-L-

alanyl-γ-D-glutamyl-meso

-2,6-diaminopimeloyl-

D-alanyl-D-alanine

a [cysteine

desulfurase]-

(S-sulfanyl)
2

-[disordered-

form scaffold

protein]

complex

a long-

chain (3S)-3-

hydroxyacyl-CoA

[+ 7 isozymes]

[+ 3 isozymes]

a myristoyl-

[acp]

inosine

L-ornithine

2-aminoprop-

2-enoate

an apurinic

site

within DNA

an acyl-

carrier

protein

D-alanine

aminotransferase: dat

3-oxoacyl-ACP

reductase: fabG

adenylosuccinate

synthetase: purA

n-butanol

n-butanoate

serine

hydroxymethyltransferase: glyA

cytidine

deaminase: cdd

sulfate

adenylyltransferase: sat

UDP-N-

acetylmuramoyl-

L-alanine

urea-1-

carboxylate

K
+

mevalonate-

diphosphate

a (7Z)-hexacos-

7-enoyl-[acp]

ethylphosphate

Aldehyde Degradation

argininosuccinate

lyase: argH

maltotetraose

NAD salvage pathway I

SERP2158

a cis,cis-

delta5,17-3-

oxo-C36:2-[acp]

hypoxanthine

phosphoribosyltransferase: hpt

F6P

a tRNA
Gly

indole

adenylosuccinate

synthetase: purA

3-ketoacyl-ACP

reductase: fabG

predicted

ATP-driven

transporter

of phosphate

pyruvate

salicylaldehyde

formate

acetyltransferase:

pflB

mevalonate

5-phosphate

a trans-

∆
3

-cis-∆
7

-

tetradecenoyl-

[acp]

penicillin-

binding

protein

2’: mecA

D-glutamate

D-glyceraldehyde

α-D-glucose

6-phosphate

glycerol

O-phospho-

L-homoserine

a 3-

oxotetradecanoyl-

[acp]

decarboxylase:

SERP0335

sulfite

phosphopyruvate

hydratase: eno

3-oxoacyl-ACP

synthase: fabH

TCA cycle III (helicobacter)

a [lysine-

biosynthesis-

protein LysW]-

C-terminal-γ-

(L-glutamate

5-semialdehyde-

2-yl)-L-

glutamate

a 2’-

deoxyribonucleoside

5’-diphosphate

fructose degradation

DNA gyrase, A

subunit: gyrA

an oxidized

cytochrome c
L

pro

3,4-dihydroxy-9,10-

secoandrosta-1,3,5(10)

-triene-9,17-dione

aldehyde

dehydrogenase:

aldA-1

geranyl

diphosphate

biosynthesis

dihydroxyacetone

kinase subunit

DhaK: SERP2345

aldehyde

dehydrogenase:

aldA-2

XMP

[+ 2 isozymes]

a queuosine
34

in tRNA

urea

amidolyase:

SERP0378

AMP

a 2-

acylglycerol

preQ
1

laurate

hydroxypyruvate

coenzyme A

SeMet

2-hydroxyhexa-

2,4-dienoate

hydratase: SERP0061

[+ 3 isozymes]

glutathione

peroxidase:

gpxA-1

thymidylate

synthase: thyA

a [2-oxoglutarate

dehydrogenase

E2 protein] N
6

-S-

succinyldihydrolipoyl-

L-lysine

(S)-

methylmalonate-

semialdehyde

lysophospholipase:

SERP1323

protoheme IX

farnesyltransferase:

ctaB

a [formate C

acetyltransferase]-

glycine

UDP-N-

acetylmuramate:L-

alanyl-γ-D-

glutamyl-meso-

diaminopimelate

ligase: murC

succinate-

semialdehyde

dehydrogenase:

betB

AMP

indole-

3-glycol

aldehyde

branched-chain

alpha-keto acid

dehydrogenase

subunit E2: pdhC

[+ 4 isozymes]

2-oxo-3-

phenylpropanoate

fatty acid β-oxidation I

OPC6-3-

ketoacyl-CoA

3-oxoacyl-ACP

reductase: fabG

carbamoyl-

phosphate

a proteinogenic

amino acid

isocitrate

dehydrogenase: icd

SERP2017

[+ 7 isozymes]

glutamate

synthase-related

protein: SERP2041

UDP-N-acetyl-α-D-

muramoyl-L-alanyl-γ-

D-glutamyl-L-lysyl-

D-alanyl-D-alanine

[DNA]

deoxyribodipyrimidine

photolyase: SERP0349

ser

   (S)-

lactate

aldehyde

dehydrogenase:

SERP1729

D-glucono-

1,5-lactone

asp

nicotinate adenine

dinucleotide

selenate

ethanol

degradation IV

UDP-N-

acetylmuramoyl-

L-alanine

hydrogen

carbonate

phosphinothricin

acetyltransferase:

SERP2090

a peptide

nitrite

formate

a (2E)-dec-

2-enoyl-[acp]

adenine and

adenosine salvage II

branched-chain

amino acid

aminotransferase:

ilvE

homolactic fermentation

a 1-acyl-sn

-glycerol

3-phosphate

3-ketoacyl-ACP

reductase: fabG

nucleoside

diphosphate

kinase: ndk

1-oleoyl-

2-lyso-

glycerone

phosphate

a (7Z)-3-

oxohexacos-

7-enoyl-[acp]

a prolipoprotein

fructose-1,6-

bisphosphate

aldolase: fdaB

anaerobic

ribonucleoside

triphosphate

reductase: nrdD

acetyl-CoA

β-D-

glucose 6-

phosphate

an [2Fe-

2S]

cluster

protein

recombinase

A: recA

decaprenyl-

diphospho-N-

acetylmuramoyl-

pentapeptide

a sugar

leu

ADP

3-oxoacyl-ACP

synthase: fabH

orotate

phosphoribosyltransferase: pyrE

XMP

[+ 2 isozymes]

pro

spermidine

N-(5’-phosphoribosyl)

anthranilate

isomerase: trpF

2-oxoglutarate

methanol

5’-nucleotidase:

SERP2288

homoserine

dehydrogenase:

hom

D-ribulose

5-phosphate

a long-

chain

acyl-CoA

formaldehyde

an L-

glutamyl-

[tRNA
Gln

]

SERP0287

a [co-

chaperone]-

[scaffold

protein-

(2Fe-2S)

] complex

Co
2+

a cis-

delta11-3-oxo-

C30:1-[acp]

(2Z)-2-

aminobut-

2-enoate

dGDP

alcohol

dehydrogenase:

SERP2469

isoleucine

degradation I

argininosuccinate

synthase: argG

[+ 3 isozymes]

aldehyde

dehydrogenase:

SERP2080

acetyl-CoA

gly

10-formyl-

tetrahydrofolate

2-oxoisovalerate

dehydrogenase

E2: SERP1076

phosphotyrosine

protein

phosphatase:

SERP1419

D-glucopyranose

sarcosine

pantothenate

kinase: SERP1737
3-oxoacyl-ACP

synthase: fabH

adenine

Cell Structure Biosynthesis

galactose-

6-phosphate

isomerase

subunit

LacB: lacB

1-pyrroline-

5-carboxylate

dehydrogenase:

SERP2128

nucleoside

diphosphate

kinase: ndk

a pseudouridine
32

in tRNA

ribokinase:

SERP2216

D-alanyl-

D-alanine

serine:glyoxylate

aminotransferase:

SERP1287

2-oxoglutarate

ferredoxin

oxidoreductase

subunit

beta: SERP0857

shikimate

3-phosphate

purine

nucleoside

phosphorylase:

deoD

an acid

an S-sulfanyl-

[L-cysteine

desulfurase]

a 2’-

deoxyribonucleoside

acetyl-CoA

3-ketoacyl-

ACP

reductase:

fabG

sucrose

aspartyl/

glutamyl-tRNA

amidotransferase

subunit B: gatB

pyruvate

dehydrogenase:

pdhD

GAR

ammonium

long chain

fatty acid CoA

ligase: SERP0219

a peptide

[+ 3 isozymes]

dihydroxyacetone

kinase subunit

DhaK: SERP2345

D-ribose

pyranase:

SERP2101

L-lactate

dehydrogenase:

ldh

[+ 2 isozymes]

acetate

adenosine

triosephosphate

isomerase: tpiA

an L-

tryptophanyl-

[tRNA
Trp

]

glycerol-3-phosphate

cytidylyltransferase:

tagD

long chain

fatty acid CoA

ligase: SERP0219

2-C-methyl-D-

erythritol 4-phosphate

cytidylyltransferase: ispD

a cis-delta19-

3-hydroxyC38:1-

[acp]

DHAP

glyceraldehyde

3-phosphate

dehydrogenase: gapA-2

lipoate-protein

ligase A: SERP0237

NaMN

N
1

-acetylspermidine

glucosamine-

-fructose-

6-phosphate

aminotransferase:

glmS

a reduced

thioredoxin

a ribonucleoside

5’-monophosphate

a 2’-

deoxyribonucleoside

5’-triphosphate

D-glutamate

ribonucleotide-

diphosphate

reductase

subunit

beta: nrdF

aniline

carboxylesterase:

SERP0090

D-lactate

dehydrogenase:

SERP2133

aldehyde

dehydrogenase:

aldA-2

N-acetyl-D-

glucosamine

6-phosphate

2-oxoglutarate

(2Z)-2-aminobut-

2-enoate

a purine

ribonucleoside

UDP-N-

acetyl-α-

D-muramoyl-

L-alanyl-γ-

D-glutamyl-

L-lysyl-

D-alanyl-

D-alanine

MQH
2

nicotinamidase: gatA

a ribonucleoside

diphosphate

selenate reduction

3-oxoacyl-ACP

synthase: fabH

SERP0063

diphosphate

a (3R)-3-

hydroxydocosanoyl-

[acp]

seryl-tRNA

synthetase:

serS

nitrate

glucokinase: glk

a trans-

tetracos-2-

enoyl-[acp]

2-oxoglutarate

a 2,3,4-saturated

3-oxoacyl-CoA

3-hydroxy-5-cis

-tetradecenoyl-

CoA

S-ribosyl-L-homocysteine

ribose-5-

phosphate

isomerase

A: rpiA

a 1,2-diacyl-

sn-glycerol

3-phosphate

branched-chain

amino acid

aminotransferase:

ilvE

acyl-carrier

protein

sucrose-6-

phosphate

hydrolase: cscA

diphosphate

SERP0348

glycerophosphoryl

diester

phosphodiesterase

GlpQ: SERP0547

a cis,cis-

delta21,39-3-

hydroxyC58:2-

[acp]

val

SERP2502

dGDP

spermidine N1-

acetyltransferase:

SERP2470

acetyl

phosphate

inosine-5’-

monophosphate

dehydrogenase: guaB

bifunctional

5,10-methylene-

tetrahydrofolate

dehydrogenase/

5,10-methylene-

tetrahydrofolate

cyclohydrolase: folD

UDP-N-acetyl-

α-D-muramoyl-

L-alanyl-γ-D-

glutamyl-meso-2,6-

diaminopimeloyl-

D-alanyl-D-alanine

a tRNA

precursor

with a 5’

extension

and a long

3’ trailer

RNase III mRNA

processing

substrate

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

dGDP

gln

Holliday

junction

DNA

helicase

RuvB: ruvB

3-oxoacyl-

ACP

synthase:

fabF

alcohol

dehydrogenase:

SERP2469

[+ 2 isozymes]

acetyl

phosphate

acetate

3-oxoacyl-ACP

reductase: fabG

acetoacetyl-

CoA

a (3R,5Z)-3-

hydroxytetracos-

5-enoyl-[acp]

(S)-3-

hydroxyhexanoyl-CoA

an L-

glutaminyl-

[tRNA
Gln

]

3-phosphoshikimate 1-

carboxyvinyltransferase: aroA

dCTP

aldehyde

dehydrogenase:

aldA-2

2-oxobutanoate

SepA

dATP

L-ornithine

glyceraldehyde

3-phosphate

dehydrogenase:

gapA-1

superpathway of tryptophan biosynthesis

OPC4-3-

ketoacyl-CoA

a single-

stranded RNA

a 3-

oxooctadecanoyl-

[acp]

(S)-3-

hydroxyoctanoyl-CoA

[+ 3 isozymes]

endonuclease III: nth

DHAP

F6P

purine

nucleoside

phosphorylase:

deoD

ditrans,octacis

-undecaprenyl-

diphospho-(N-

acetylglucosamine)

-N-acetylmuramoyl-

L-alanyl-γ-D-

isoglutaminyl-

L-lysyl-D-

alanyl-D-alanine

cobalt-

precorrin-3

undecaprenyl-

diphospho-(N-

acetylglucosamine)-

N-acetylmuramoyl-L-

alanyl-γ-D-glutamyl-

L-lysyl-D-alanine

D-glucosamine

6-phosphate

ribosomal

large subunit

pseudouridine

synthase

D: SERP0588

palmitate

meso-

diaminopimelate

cobalt-

factor III

UDP-N-

acetylmuramoyl-

L-alanyl--

D-glutamate

aldehyde

dehydrogenase:

aldA-2

N-acetylglutaminylglutamine

amide biosynthesis

UDP-N-

acetylmuramoyl-

L-alanyl-γ-D-

glutamyl-meso-2,6-

diaminopimelate

purine

nucleoside

phosphorylase:

deoD

palmitoleate

ornithine

cyclodeaminase:

SERP0192

glycerol-3-

phosphate

acyltransferase

PlsX: plsX

pyruvate

ferredoxin

oxidoreductase,

alpha subunit:

SERP0856

chitinase-

related

protein:

SERP0647

apo-4’-

lycopenal

sn-glycerol

3-phosphate

a protein

(15Z)-

tetracosenoate

protoporphyrinogen

oxidase: hemG

glt

a [pyruvate

dehydrogenase

E2 protein] N
6

-

dihydrolipoyl-L-lysine

cytochrome

c oxidase:

qoxA

cytosol

aminopeptidase:

SERP0528

succinate

[+ 2 isozymes]

L-glutamate-

5-semialdehyde

D-ribose

5-phosphate

lipoate salvage I

2-[(2R,5Z)-

(2-carboxy-4-

methylthiazol-

5(2H)-

ylidene]ethyl

phosphate

superpathway of tetrahydrofolate biosynthesis and salvage

cyclohexane-

1-carboxylate

a dipeptide

GDP-α-D-glucose

3-ketoacyl-ACP

reductase: fabG

ethanol

H
+

CDP

β-D-

glucose 6-

phosphate

an L-1-

phosphatidyl-

sn-glycerol

dCTP

superpathway of pyrimidine deoxyribonucleotides de novo biosynthesis (E. coli)

3-oxoacyl-ACP

reductase: fabG

1-pyrroline-

5-carboxylate

dehydrogenase:

SERP2128

a ketone

deoxynucleoside

kinase: SERP0203

a [lipoyl-carrier

protein]-N
6

-

lipoyl-L-lysine

nucleoside

diphosphate

kinase: ndk

acetate

kinase:

ackA

an oxidized

thioredoxin

glucose 1-

dehydrogenase:

gdh

K
+

mevalonate

kinase: mvk

FMNH
2

amidophosphoribosyltransferase: purF

D-galactosamine

6-phosphate

a cation

a (3R,11Z)-3-

hydroxyoctadec-

11-enoyl-[acp]

alcohol

dehydrogenase:

SERP2112

n-butanoate

a phenolic

donor

acetyl-CoA

acetyltransferase:

SERP0032

β-D-

fructofuranose

AMP

3-dehydroshikimate

β-alanine

long chain

fatty acid CoA

ligase: SERP0219

a tRNA
Phe

L-serine dehydratase,

iron-sulfur-dependent,

beta subunit: sdhB

a [formate C

acetyltransferase]-

glycin -2-yl radical

a (3R,9Z)-3-

hydroxyhexadec-

9-enoyl-[acp]

his

arg

a (3R)-3-

hydroxyoctadecanoyl-

[acp]

N
1

-

acetylspermine

2-deoxy-D-

ribose 5-

phosphate

ethanol

histidinol-

phosphate

aminotransferase:

hisC

DNA

acetyl-CoA

cysteine

desulfurase:

sufS

glt

a [lipoyl-

carrier

protein]-

N
6

-lipoyl-

L-lysine

long chain

fatty acid CoA

ligase: SERP0219

1-palmitoylglycerol

3-phosphate

2-oxoglutarate

a C4-

dicarboxylate
a nucleoside

glycerol

degradation

to butanol

nicotinate

phenylalanyl-

tRNA

synthetase

subunit

alpha: pheS

a (3R)-3-

hydroxyacyl-CoA

5-formyl-

tetrahydrofolate

L-aspartyl-4-phosphate

oxaloacetate

NaMN

spermidine N1-

acetyltransferase:

SERP0118

riboflavin

synthase

subunit

alpha: ribE

nucleoside

diphosphate

kinase: ndk

AIR

gln

a (3R)-3-

hydroxyhexacosanoyl-

[acp]

phosphoglycerate

mutase: SERP0052

AMP

H
2

O

a [glycine-cleavage

complex H protein] N
6

-

aminomethyldihydrolipoyl-

L-lysine

an S-sulfanyl-

[L-cysteine

desulfurase]

radical SAM

domain-containing

protein: SERP1415

an

amino

acid

a cation

a 1,2-

diglyceride

a nucleoside

diphosphate

tetrahydrofolate

Na
+

2-oxoglutarate

adenosylmethionine-8-

amino-7-oxononanoate

aminotransferase: bioA

3,4-dihydroxyphenylglycolaldehyde

SERP1967

R-4’-

phosphopantothenoyl-

L-cysteine

5’-deoxy-5’-

fluoroadenosine

bifunctional

5,10-methylene-

tetrahydrofolate

dehydrogenase/

5,10-methylene-

tetrahydrofolate

cyclohydrolase: folD

D-lactate

dehydrogenase:

SERP2133

3-ketoacyl-ACP

reductase: fabG

FGAR

SERP1968

dihydroneopterin

aldolase: folB

cytidylate

kinase: cmk

UDP-N-α-D-

acetylmuramate

crotonyl-CoA

choline

degradation I

thymidylate

synthase: thyA

UDP-N-

acetyl-α-D-

glucosamine-

enolpyruvate

UDP-N-

acetylmuramoyl-

tripeptide-

-D-alanyl-

D- alanine

ligase: murF

3-oxoacyl-ACP

synthase: fabH

a CDP-2,3,4-

saturated-

diacylglycerol

4-aminobutanoate

nitrite reductase

[NAD(P)H], large

subunit: nirB

α-D-glucose

6-phosphate

acetyl-CoA

acetyltransferase:

SERP0032

ARP

[+ 2 isozymes]

acetate

asp

cysteine

synthase: cysK

H
2

O

SAM

A 4-acetamidobutanal

13-DPG

benzoate

palmitoyl-

[acyl-carrier-

protein]

reductase: fabI

[+ 7 isozymes]

phosphate

4-imidazoleacetate

guanosine

phosphopentomutase:

deoB

CMP

enoyl-ACP

reductase:

fabI

a thiocarboxylated

[small subunit

of molybdopterin

synthase]

a N-acetylmuramoyl-

pentapeptide-

diphosphoundecaprenol

glycogen degradation I

nitrite

crotonate

excinuclease

ABC subunit

B: uvrB

phosphotransacetylase:

eutD

3-hydroxy-

docosapentaenoyl-CoA

aldehyde

dehydrogenase:

SERP1729

fructose-1,6-

bisphosphate

aldolase: fdaB

geranyl

diphosphate

[+ 3 isozymes]

guanylate

kinase: gmk

dAMP

[+ 7 isozymes]

PRPP

formaldehyde oxidation I

a cis,cis-

delta19,31-3-

hydroxyC50:2-

[acp]

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

D-glucarate

inositol

monophosphatase:

SERP0694

purine

nucleoside

phosphorylase:

deoD

α-D-glucose

tyr

UDP-N-

acetyl-α-D-

glucosamine-

enolpyruvate

an

oligopeptide

7,8-dihydrofolate

carbamoyl

phosphate

synthase small

subunit: carA

a branched-

chain

amino acid

OPC6-3-

hydroxyacyl-

CoA

a biotinylated

[BCCP monomer]

3-ketoacyl-ACP

reductase: fabG

ATP

mannose-6-

phosphate

isomerase:

manA-2

D-alanine--

poly(phosphoribitol)

ligase subunit 1: dltA

long chain

polyphosphate

UDP-N-

acetyl-α-D-

glucosamine

sucrose

guanine

glucose-6-

phosphate

isomerase: pgi

[+ 2 isozymes]

pyruvate

DHAP

hydrogen

carbonate

repressor

LexA

glt

7,8-

diaminopelargonate

pyruvate fermentation

to acetate VII

a 2,3,4-

saturated  (3S)-

3-hydroxyacyl-CoA

urate

a (3R)-3-

hydroxytetracosanoyl-

[acp]

siroheme

biosynthesis

glt

L-cysteine

desulfurase

6-hydroxymethyl-

7,8-

dihydropterin

a cis-delta21-

3-hydroxyC40:1-

[acp]

fructose 1,6-

bisphosphate

AIR carboxylase:

SERP0254

N-acetyl-D-

glucosamine

6-phosphate

β-D-

fructofuranose

a primary

alcohol

phosphoenolpyruvate-

protein

phosphotransferase:

ptsI

acetylornithine

aminotransferase:

argD

3-hydroxy cis ∆
5

-

dodecenoyl-[acp]

dehydratase: fabZ

a long-

chain

fatty acid

a (3R,7Z)-3-

hydroxytetradec-

7-enoyl-[acp]

S-adenosylmethionine:tRNA

ribosyltransferase-

isomerase: queA

3,4-dihydroxymandelate

D-gluconate

6-phosphate

sucrose biosynthesis

I (from photosynthesis)

acetaldehyde

A(H2)

an anion

selenite

3-oxoacyl-ACP

synthase: fabH

arg

a single

stranded DNA

tyrosyl-tRNA

synthetase:

tyrS

dihydrodipicolinate

synthase: dapA

a 2,3,4-

saturated

fatty

acyl-[acp]

α-linolenoyl-CoA

bifunctional

5,10-methylene-

tetrahydrofolate

dehydrogenase/

5,10-methylene-

tetrahydrofolate

cyclohydrolase: folD

dTDP

aldehyde

dehydrogenase:

SERP2080

a tRNA
Val

arsenite

SERP1615

[+ 2 isozymes]

acetyl-CoA

F6P

acetolactate

synthase 1

regulatory

subunit: SERP1667

a protein

a (2E)-hexadec-

2-enoyl-[acp]

glutamyl-

tRNA
Gln

synthetase:

gltX

purine deoxyribonucleosides salvage

(R)-2,3-dihydroxy-

3-methylbutanoate

diphosphate

dGMP

6-cis, 3-oxo-

tridecenoyl-CoA

α-D-

glucose 1-

phosphate

coenzyme A

disulfide

reductase:

SERP0560

SERP0343

dihydrolipoamide

CDP

[DNA]

hexulose

6-phosphate

lysophospholipase:

SERP1323

a cis-

delta17-3-oxo-

C36:1-[acp]

UDP

carbamoyl-

phosphate

pro

FMN

phosphoribosylformylglycinamidine

synthase, PurS protein: purS

phosphoribosylformylglycinamidine

synthase, PurS protein: purS

(3R)-

hydroxymyristoyl-

ACP

dehydratase: fabZ

GTP

ornithine

carbamoyltransferase:

arcB-2

succinate

peptide

deformylase:

def

D-glucopyranose

adenine

phosphoribosyltransferase: apt

(2-amino-4-hydroxy-

7,8-dihydropteridin-6-

yl)methyl diphosphate

shikimate 5-

dehydrogenase:

aroE

phosphoenolpyruvate

ala

fatty acid

activation

menaquinol-8

biosynthesis

cobalt-

precorrin-5A

[+ 7 isozymes]

a (2E)-

hexadec-2-

enoyl-[acp]

D-3-

phosphoglycerate

dehydrogenase: serA

lactose

ATP

ATP

tyr

an aldehyde

L-citrulline

a dipeptide

with a C-

terminal

L-proline

glycine

dehydrogenase

subunit

2: SERP1100

D-isomer specific 2-

hydroxyacid dehydrogenase

family protein: SERP0516

ser

fumarate hydratase: fumC

3-ketoacyl-ACP

reductase: fabG

3-oxoacyl-ACP

synthase: fabH

adenylosuccinate

lyase: purB

phosphoenol

pyruvate

a cis,cis-

delta5,23-3-

oxo-C42:2-[acp]

perillyl

aldehyde

FMNH
2

HMP-P

adenylylsulfate

kinase: cysC

thermonuclease

precursor family

protein: SERP0891

ser

ethanol

glycerophosphoryl

diester

phosphodiesterase

UgpQ: SERP2523

acetoin

dehydrogenase, E1

component, alpha

subunit: SERP2326

ser

NAD/NADP

octopine/nopaline

dehydrogenase family

protein: SERP1882

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

(R)-2,3-dihydroxy-

3-methylpentanoate

H
+

tyr

5-amino-6-

(5-phospho-D-

ribitylamino)

uracil

phosphatase:

SERP2088 (R)-pantothenate

pyridoxal

biosynthesis

lyase PdxS:

SERP0158

thymidylate

kinase: tmk

4-acetamidobutanoate

val

6-phospho D-

glucono-1,5-lactone

argininosuccinate

synthase: argG

SSQ1

chaperone

ATPase:

dnaK

acetaldehyde

3-hydroxy-

eicosatrienoyl-

CoA

a 3-

oxohexadecanoyl-

[acp]

adenylosuccinate

lyase: purB

Fatty Acid and Lipid Biosynthesis

acetyl-CoA

aldehyde

dehydrogenase:

SERP2080

ser

a [glycine-

cleavage

complex H

protein]

N
6

-lipoyl-

L-lysine

a RNA-

DNA hybrid

UDP-N-acetylglucosamine 1-

carboxyvinyltransferase:

murAB

salicyl-6-

hydroxy-2-

cyclohexene-

on-oyl

xanthine

phosphoribosyltransferase: xpt

a 23S rRNA

uridine
1911/

1915/1917

Ins(3)P

[+ 7 isozymes]

3-dehydroquinate

dCTP

SERP1260

a 2,3,4-

saturated

fatty

acyl-[acp]

CDP-diacylglycerol--

glycerol-3-phosphate 3-

phosphatidyltransferase: pgsA

catalase:

katA

purine

nucleoside

phosphorylase:

deoD

amidophosphoribosyltransferase: purF

L-ornithine

D-alanine

palmitoleate

biosynthesis I

predicted

ATP-driven

transporter

of Co2+

3-hydroxyacyl-CoA

dehydrogenase: SERP2360

glutathione

reductase:

pdhD

endonuclease

III: nth

3-hydroxy,

4-trans-

undecenoyl-CoA

propanoyl-

CoA

phytenate

[+ 2 isozymes]

5-phospho-β-

D-ribosylamine

N-acetyl-D-

galactosamine

6-phosphate

a 2’-

deoxyribonucleoside

5’-monophosphate

N
2

-succinylglutamate

pseudouridine

degradation

[+ 2 isozymes]

an aldehyde

SERP0232

a cation

a 3-

oxododecanoyl-

[acp]

a (3R)-3-

hydroxyhexadecanoyl-

[acp]

a [protein]-

L-proline

(ω = 0)

isoleucyl-

tRNA

synthetase:

ileS

a cis,cis-

delta17,35-3-

hydroxyC54:2-

[acp]

undecaprenyl-

diphospho-(N-

acetylglucosamine)

-N-acetylmuramoyl-

L-alanyl-γ-D-

isoglutaminyl-L-

lysyl-D-alanine

a reduced

flavodoxin

a myristoyl-

[acp]

an

amino

acid

lipoyl-adenylate

D-ribulose

5-phosphate

tRNA (guanine-N(1)-)

-methyltransferase:

trmD

a (3E,5Z)-dodeca-

3,5-dienoyl-[acp]

a (1’-hydroxy-

3’,5’-dioxo-2’-

(3’’-oxobutanoyl)

cyclohexyl)-3,5-

dioxohexanethioate-

[PKS-acp]

3-methylbutanol

ketol-acid

reductoisomerase:

ilvC

β-D-glucose

lys

a malonyl-[acp]

NADP
+

a nucleoside

5’-

monophosphate

a (3R,7Z)-3-

hydroxyhexacos-

7-enoyl-[acp]

acetoin

dehydrogenase,

E3 component,

dihydrolipoamide

dehydrogenase:

SERP2327

acyl-carrier

protein

[+ 2 isozymes]

3-oxoacyl-ACP

synthase: fabH

D-erythrose

4-phosphate

glutamate

racemase:

murI

H
+

SERP1118

urate biosynthesis/

inosine 5’-

phosphate

degradation

a cerotoyl-

[acp]

pyruvate

5-amino-

levulinate

a [lipoyl-carrier

protein]-N
6

-

lipoyl-L-lysine

N
2

-succinyl-

L-glutamate

5-semialdehyde

a 5’-

phosphopolynucleotide

3-oxoacyl-ACP

reductase: fabG

glutamate

synthase

subunit

beta: gltD

thiamine-phosphate

pyrophosphorylase:

SERP2070

H
2

O

D-xylulose

5-phosphate

thymidylate

synthase: thyA

DHAP

methylglyoxal

degradation II

SERP0440

D-sorbitol

degradation I

aldehyde

dehydrogenase: aldA-2

GDP

a cation

dihydrolipoamide

succinyltransferase: sucB

acyl-carrier

protein

shikimate

asp

3-isopropylmalate

dehydrogenase:

leuB

a secondary

alcohol

4-methyl-2-

oxopentanoate

anthranilate

phosphoribosyltransferase: trpD

gluconeogenesis I

D-glycerate

pimeloyl-CoA

an

amino

acid

acetyl-CoA

acetyltransferase:

SERP0032

CTP

(3E)-2-

oxohex-3-

enedioate

SERP1835

6-carboxyhexanoate-

-CoA ligase: bioW

met

glutamate-pyruvate

aminotransferase:

SERP0633

argininosuccinate

lyase: argH

10-formyl-

tetrahydrofolate

quinolinate

betaine aldehyde

dehydrogenase:

betB

glyoxalase:

SERP0461

glt

NAD(P)
+

precorrin-2

dehydrogenase:

SERP2188

ammonium

a tetrahydrofolate

NAD
+

methylmalonate-

semialdehyde

dehydrogenase:

betB

phosphopantetheine

adenylyltransferase:

coaD

two adjacent

pyrimidine

nucleosides in DNA

a single

stranded DNA

L(or D)-

ribulose

5-phosphate

tetrahydrofolate

3-phospho-D-glycerate

heme

peroxidase:

SERP0235

tagatose 1,6-

diphosphate

aldolase: lacD

aspartate

kinase: SERP0896

NAD
+

[+ 2 isozymes]

[+ 2 isozymes]

serine-glyoxylate

aminotransferase:

SERP1287

3-oxoacyl-ACP

synthase: fabF

a uridine
2604

in 23S rRNA

malate

dehydrogenase:

mdh

a relaxed

DNA

a hexanoyl-

[acp]

[+ 7 isozymes]

4’-phosphopantetheinyl

transferase: acpS

dihydrofolate

synthetase: folC

SERP2439

gly

arg

pyrrolidone-

carboxylate

peptidase: pcp

sn-glycerol

3-phosphate

D-glucopyranose

an aldehyde

a (7Z)-

tetradec-7-

enoyl-[acp]

bifunctional

5,10-methylene-

tetrahydrofolate

dehydrogenase/

5,10-methylene-

tetrahydrofolate

cyclohydrolase: folD

methylamine

undecaprenyldiphospho-

muramoylpentapeptide beta-N-

acetylglucosaminyltransferase: murG

FGAR

lactose

6’-

phosphate

a nucleoside

diphosphate

α-D-mannose

1-phosphate

fructose-

bisphosphate

aldolase: fbaA

phytenal

citrate

synthase:

gltA

acetyl-CoA

his

all-trans

-retinol

nitrate

an L-seryl-

[tRNA
sec

]

malate

dehydrogenase:

mdh

undecaprenyl-

phosphate α-N-

acetylglucosaminyl

transferase: SERP0414

superpathay of

heme biosynthesis

from glutamate

phosphoglucosamine

mutase: glmM

3-oxoacyl-ACP

synthase: fabF

3-methoxy-4-

hydroxyphenylglycolaldehyde

decanoyl-CoA

SERP2444

CMP

UDP-N-acetyl-

α-D-muramoyl-

L-alanyl-γ-D-

glutamyl-meso-2,6-

diaminopimeloyl-

D-alanyl-D-alanine

a (5Z)-3-

oxotetracos-

5-enoyl-[acp]

L-ornithine

(2E,6E)-

farnesal

palmitate biosynthesis

II (bacteria and plants)

[+ 2 isozymes]

a cis,cis-

delta15,27-3-

hydroxyC46:2-

[acp]

phosphoenolpyruvate

[+ 3 isozymes]

N-acetylmuramoyl-

L-alanine

amidase: SERP1194

SceD

L-arabinose

degradation I

7,8-dihydroneopterin

triphosphate

lipoyl

synthase:

lipA

a peptide

acetyl-CoA

chitin degradation II

geranyl

diphosphate

synthase: ispA

a decanoyl-

[acp]

choline

dehydrogenase:

SERP0389

3-hydroxy cis ∆
7

-tetradecenoyl-

[acp]

dehydratase:

fabZ

3-oxoacyl-ACP

synthase: fabF

dATP

ATP

phosphoribosyltransferase: hisZ

cobalt-

precorrin-8

an

amino

acid

[2Fe-2S] iron-sulfur

cluster biosynthesis

acetate

glutamate

degradation I

isopropylmalate

isomerase small

subunit: leuD

D-alanyl-

D-alanine

a 3-

oxoicosanoyl-

[acp]

adenine

precorrin-1

IMP

dTMP

an odd numbered

straight chain

2,3,4-saturated

fatty acyl CoA

arg

IcaB

a primary

alcohol

3’’-adenylylstreptomycin

NMN

(S)-3-methyl-

2-oxopentanoate

ornithine

carbamoyltransferase:

arcB-1

[+ 3 isozymes]

GTP pyrophosphokinase:

relA-1

ATP

synthase

F0F1

subunit

epsilon:

atpC

ethanol

3-(4-

hydroxyphenyl)

-3-hydroxy-

propanoyl-CoA

H
+

3-oxoacyl-ACP

synthase: fabH

3-oxo-

docosapentaenoyl-CoA

ile

a stearoyl-

[acp]

4-aminobutanoate

3-ketoacyl-ACP

reductase: fabG

a malonyl-[acp]

prephenate

PAP2 family

protein:

SERP0089

GTP

gln

[+ 2 isozymes]

N-acetyl-

D-muramate

uridine

di-trans,octa-

cis-

undecaprenyl

diphosphate

pantothenate and coenzyme A biosynthesis I

a peptide with

N-terminal 5-

oxo-L-proline

SERP2298

shikimate kinase: aroK

acyl-

carrier

protein

N,N’-

diacetylchitobiose

9-hydroxy-

3,5,7,11,13,15-

hexaoxohexadecanoyl-

[PKS-acp]

cardiolipin

biosynthesis I

α-D-glucose

an L-1-

phosphatidyl-

sn-glycerol

phosphoglycerate

kinase: pgk

hexulose-6-phosphate

synthase: SERP0216

canavaninosuccinate

aldehyde

dehydrogenase:

aldA-1

5,10-

methenyltetrahydrofolate

a 2,3,4-saturated

fatty acyl CoA

ribonucleotide-

diphosphate

reductase subunit

alpha: nrdE

glycerate

kinase

2: garK

D-xylulose

5-phosphate

maltopentaose

UDP-N-acetyl-

α-D-mannosamine

[+ 2 isozymes]

N
β

-

acetylstreptothricin F

[+ 4 isozymes]

CAIR

hydrogen

sulfide

a 2,3,4-saturated

2-lysophosphatidate

an alcohol

spermine

IMP

GMP

purine

nucleoside

phosphorylase:

deoD

glycerol-3-

phosphate

acyltransferase

PlsX: plsX

dIDP

L-iditol

CDP-diacylglycerol--

glycerol-3-phosphate 3-

phosphatidyltransferase: pgsA

flavin biosynthesis I

(bacteria and plants)

aldehyde

dehydrogenase:

aldA-2

K
+

ferrochelatase:

hemH

(deoxynucleotides)
(m)

DHAP

UMPdihydroxy-acid

dehydratase: ilvD

a cis-

delta11-3-oxo-

C30:1-[acp]

3-ketoacyl-ACP

reductase: fabG

coenzyme A

a cis,cis-

delta17,29-3-

hydroxyC48:2-

[acp]

APS

4-aminobutanoate

cys

13-DPG

3-oxoacyl-ACP

reductase: fabG

thiol

peroxidase:

tpx

NMN

diphosphate

NAD
+

2-oxoglutarate

AMP

a sugar

deoxynucleoside

kinase: SERP0202

uridylate

kinase: pyrH

N-formimino-

L-glutamate

aldehyde

dehydrogenase:

aldA-2

nucleoside

diphosphate

kinase: ndk

histidinol

3-oxodecanoyl-

CoA

formate

acetyltransferase:

pflB

N-acetyl-D-

glucosamine

pyruvate

xanthosine

a peptide

phosphomevalonate

kinase: SERP0240

tryptophan synthase

subunit alpha: trpA

a 3-

oxohexanoyl-

[acp]

phosphoribosylamine-

-glycine ligase: purD

isochorismate

synthase:

SERP0629

glycerol

coproporphyrinogen I

L-arginino-

succinate

carbamoyl

phosphate

synthase

large

subunit:

carB

3-methyl-2-

oxopentanoate

dehydrogenase:

pdhD

3-ketoacyl-ACP

reductase: fabG

reduced

riboflavin

di-trans,poly-

cis-undecaprenyl

phosphate biosynthesis

a (3R)-3-

hydroxytetracosanoyl-

[acp]

3-oxoacyl-ACP

synthase: fabF

phosphatidylglycerol

biosynthesis II

(non-plastidic)

a 1,2-diacyl-

sn-glycerol

3-phosphate

an organic

hydroperoxide

a behenoyl-

[acp]

sucrose degradation

III (sucrose invertase)

acetyl-CoA

imidazoleglycerol-

phosphate

dehydratase: hisB

GMP

an L-

tyrosyl-

[tRNA
Tyr

]

3-oxoacyl-ACP

reductase: fabG

cysteine

desulfurase:

sufS

a palmitoyl-

[acp]

a (2R)-2-hydroxy

even numbered

straight chain

2,3,4-saturated

fatty acid

[+ 2 isozymes]

an L-

phenylalanyl-

[tRNA
Phe

]

3-oxoacyl-ACP

reductase: fabG

α-linolenate

dihydroxyacetone

phosphoglucomutase/

phosphomannomutase:

SERP2055

2-oxoglutarate

protoheme IX

β-D-glucose

6-phosphate

predicted ABC

transporter

of a branched-

chain

amino acid

methionyl-

tRNA

synthetase:

metS

a dodecanoyl-

[acp]

8-amino-7-

oxononanoate

a protein

2,6-diamino-4-

hydroxy-5-(N-methyl)

formamidopyrimidine

a tRNA
Pro

SAH

   an

amino

 acid

a peptidoglycan

dimer

(mycobacteria)

(S)-1-

pyrroline-5-

carboxylate

3-dimethylsulfoniopropionaldehyde

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

HemK family

modification

methylase:

SERP1724

pyruvate

3-oxoacyl-ACP

reductase: fabG

a carboxylate

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

superpathway of pyrimidine

deoxyribonucleosides degradation

arginine biosynthesis

IV (archaebacteria)

thymidylate

synthase: thyA

pro

3-ethylmalate

thr

a guanine
9

in tRNA

a [ThiI

sulfur-

carrier

protein]-S

-sulfanyl-

L-cysteine

uroporphyrinogen

decarboxylase: hemE

a (2E,11Z)-

octadeca-2,11-

dienoyl-[acp]

acetaldehyde

4-aminobutyrate

degradation II

13-DPG

his

fumarate

H
2

O

CAIR

serine

hydroxymethyltransferase: glyA

a [pyruvate

dehydrogenase

E2 protein]

N
6

-octanoyl-

L-lysine

acetate

GTP cyclohydrolase:

SERP0212

an aldehyde

nucleoside

diphosphate

kinase: ndk

NaMN

octanoate

L-lactate

dehydrogenase:

ldh

guanine

a cis-

delta19-3-oxo-

C38:1-[acp]

3-hydroxyacyl-CoA

dehydrogenase: SERP2360

D-erythrose

4-phosphate

heterolactic fermentation

an [apo BCAA

dehydrogenase

E2 protein] N
6

-

lipoyl-L-lysine

dUMP

a [protein]-

L-serine

glt
pyruvate

a 5,10-

methylenetetrahydrofolate

thymine

fructose-bisphosphate

aldolase: fbaA

a 10-

formyltetrahydrofolate

acetaldehyde

GDP-mannose

biosynthesis

an L-

leucyl-

[tRNA
Leu

]

deoxyribose-

phosphate

aldolase: deoC

ornithine

carbamoyltransferase:

arcB-1

GTP

val

α-D-glucose

pyruvate

D-xylopyranose

oxaloacetate

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

a 3-oxopimeloyl-

[acp] methyl ester

adenosyl-

cobyrinate

a,c-diamide

D-

fructose

[+ 2 isozymes]

3-phospho-

D-glycerate

a DNA segment

nucleoside

diphosphate

kinase: ndk

guanylyl molybdenum

cofactor biosynthesis

xanthine

3-oxodecanoyl-

CoA

acyl-carrier

protein

purine

nucleoside

phosphorylase:

deoD

guanosine 3’-

diphosphate 5’-

triphosphate 3’-

diphosphatase: relA-2

AMP
hydroxymethylpyrimidine

GDP-α-D-mannose

[+ 2 isozymes]

lipid I

tryptophan synthase

subunit alpha: trpA

3-oxoacyl-ACP

reductase: fabG

5’-

deoxyadenosine

undecaprenyl-

diphospho-(N-

acetylglucosamine)

-N-acetylmuramoyl-

L-alanyl-γ-D-

isoglutaminyl-N-

(β-D-asparatyl)-

L-lysyl-D-alanine

SERP0494

MoO
2

-

molybdopterin

cofactor

1-pyrroline-

5-carboxylate

dehydrogenase:

SERP2128

ethanol

betaine

aldehyde

α-D-

galactose

6-phosphate

D-glutamate

cytidine deaminase: cdd

AICAR

N-acetylmuramoyl-

L-alanine

amidase: SERP1194

4-(2’-

carboxyphenyl)-

4-oxobutyryl-CoA

aspartate

kinase: lysC

hydroxymethylpyrimidine

kinase: thiD-2

glucokinase:

glk

a cis-

delta21-3-oxo-

C40:1-[acp]

SERP1551

phosphopyruvate

hydratase: eno

a (3R)-3-

hydroxypimeloyl-

[acp] methyl ester

an octanoyl-

[acp]

molybdopterin

adenine

dinucleotide

4-tyrosol

lipoyl

synthase:

lipA

a phosphatidylcholine

1-(5-phospho-β-D-ribosyl)-

5-[(5-phosphoribosylamino)

methylideneamino]imidazole-

4-carboxamide

superpathway of purine nucleotides de novo biosynthesis I

2-oxoglutarate

dehydrogenase E1: sucA

(R)-

pantothenate

TCA cycle

pro

L-homoserine

a dicarboxylate

D-4’-

phosphopantothenate

a thiocarboxy-

[ThiS-Protein]

N-(5-phosphoribosyl)

-anthranilate

D-glyceraldehyde

3-phosphate

superpathway of Clostridium

acetobutylicum acidogenic fermentation

β-D-glucose

pyruvate fermentation

to acetate and lactate I

histidinol

dehydrogenase:

hisD

2-dehydropantoate 2-

reductase: SERP2153

CO
2

phosphoribosylaminoimidazole-

succinocarboxamide

synthase: purC

an

unsulfurated

[sulfur

carrier]

D-gluconate

SERP2142

putrescine

spermidine

asn

ribulose

resolution of

recombinational

junction

formation of two

intact strands

3-oxoacyl-ACP

reductase: fabG

hydroxymethylglutaryl-

CoA reductase,

degradative: SERP2121

a (2E)-hex-

2-enoyl-[acp]

epoxyqueuosine

reductase: SERP1392

SERP2136

glutamate

5’-deoxyadenosine

SERP2138

long chain

polyphosphate

purine ribonucleosides degradation

arginine biosynthesis II (acetyl cycle)

5-chloro-5-

deoxyribose

1-phosphate

a (3R,6Z)-3-

hydroxyoctadec-

6-enoyl-[acp]

an

amino

acid

DHAP

5’-

nucleotidase:

SERP2288

thymidylate

synthase: thyA

thiamin salvage II

NAD(P)H-flavin

oxidoreductase:

SERP0062

tryptophanyl-

tRNA

synthetase:

trpS

aspartate-

semialdehyde

dehydrogenase: asd

sn-glycerol

3-phosphate

a sulfurated

[sulfur carrier]

gcv

system:

pdhD

a sulfurated

[sulfur carrier]

1-(3-sn-

phosphatidyl)

-sn-glycerol

3-phosphate

ornithine

degradation

I (proline

biosynthesis)

glt

H
2

wound-induced

proteolysis I

an

amino

acid

threonine

dehydratase: ilvA

Alcohol Degradation

3-phospho-

D-glycerate

a peptide

4-(2’-

carboxyphenyl)-

4-oxobutyryl-CoA

sn-glycerol

3-phosphate

nucleoside

diphosphate

kinase: ndk

glycine

oxidase:

SERP2071

acetyl-CoA

synthetase:

SERP2172

S-ribosyl-L-

homocysteine

mevalonate pathway I

inositol

monophosphatase:

SERP0694

ATP-dependent

DNA helicase

RecQ: recQ-1

H
2

O

a tripeptide

an L-1-

phosphatidyl-

sn-glycerol

a cis-delta13-

C32:1-[acp]

D-glyceraldehyde

3-phosphate

5’-methylthioadenosine/

S-adenosylhomocysteine

nucleosidase: mtn

triacylglycerol

degradation

phosphoribosylaminoimidazole

synthetase: purM

myristoyl-

[acyl-carrier-

protein]

reductase: fabI

a phenol

sulfate

dTDP

adenosine

nucleosidase:

SERP0642

uroporphyrinogen-III

a (2E,6Z)-

octadecadienoyl-

[acp]

pimelate

N-acetyl-L-

glutamate 5-

semialdehyde

3-dehydroquinate

dehydratase: aroD

NAD(P)H

3-oxoacyl-ACP

synthase: fabH

DNA repair

protein RadA: radA

GABA shunt

3-oxoacyl-ACP

reductase: fabG

5’-deoxyadenosine

gluconokinase:

gntK

phosphoserine

phosphatase:

SERP2208

a guanine
37

in tRNA

3-oxoacyl-ACP

synthase: fabH

1-(5-phosphoribosyl)

-5-[(5-

phosphoribosylamino)

methylideneamino]

imidazole-4-

carboxamide

isomerase: hisA

a peptide

lipid

kinase:

SERP1436

a single-stranded

oligodeoxyribonucleotide

alpha-

glucosidase:

malA

CDP

a pseudouridine
2604

in 23S rRNA

glycerol and

glycerophosphodiester

degradation

tRNA
Asn

a fatty

acid

pyruvate

5,10-

methenyltetrahydrofolate

acetolactate

synthase 1

regulatory

subunit:

SERP1667

1-C16:0-α,ω-

dicaboxyl-2-

lysophosphatidate

SERP1997

7,8-

dihydroneopterin

2’,3’-cyclic

phosphate

ammonium

aconitate hydratase: acnA

a [glycine-cleavage

complex H protein]

N
6

-lipoyl-L-lysine

adenylate

kinase: adk

N-acetylglutamyl-

phosphate

a 3’-terminal

unsaturated sugar

serine

acetyltransferase:

cysE

UDP-N-

acetyl-α-D-

glucosamine-

enolpyruvate

carbamoyl

phosphate

synthase large

subunit: carB

H
+

phosphomethylpyrimidine

kinase: thiD-1

cyclic

pyranopterin

monophosphate

synthase: moaA

D-glucopyranose

6-phosphate

3,4-

dihydroxy-

2-butanone-

4-phosphate

synthase:

ribBA

dihydrolipoate

AMP

nucleoside

diphosphate

kinase: ndk

NAD(P)H-flavin

oxidoreductase: frp

guanine

D-alanine

a cis-delta9-

3-hydroxyC28:1-

[acp]

3-oxoacyl-

ACP

reductase:

fabG

maltose

arsenite

adenylate

kinase: adk

acetyl-CoA

SERP0458

cytosine

NAD(P)H

purine nucleoside

phosphorylase: deoD

an (S-diacyl-

sn-glyceryl)

-L-cysteinyl-

[apolipoprotein]

a (3Z)-alk-

3-enoyl-CoA

a 3-oxoacyl-

[acp]

maltotriose

acetyl-CoA

5-phospho-β-

D-ribosylamine

succinate

aldehyde

dehydrogenase:

aldA-2

O
2

3-phospho-

D-glycerate

nicotinate

(nicotinamide)

nucleotide

adenylyltransferase:

nadD

propanoyl-

CoA

2-dehydropantoate

a (2E)-dec-

2-enoyl-[acp]

butanoyl-CoA

HMP-PP

GMP

synthase:

guaA

a glycyl-

[tRNA
Gly

]

acetyl-CoA

synthetase:

SERP2172

succinate

semialdehyde

DNA-3-

methyladenine

glycosylase

I: SERP1229

phosphoglyceromutase:

gpmA

an L-

glutaminyl-

[tRNA
Gln

]

streptomycin

phosphoribosylamine-

-glycine ligase: purD

a (5Z)-3-oxododec-

5-enoyl-[acp]

biotin

biosynthesis II

aldehyde

dehydrogenase:

SERP1729

L-citrulline

indole

acetaldehyde

glyceraldehyde

3-phosphate

dehydrogenase: gapA-1

ribulokinase:

SERP1927

(2S,4S)-4-

hydroxy-2,3,4,5-

tetrahydrodipicolinate

tributyrin

esterase

EstA: SERP2245

glutathione

carbamoyl-

phosphate

hydrogen

peroxide

4-aminobutyrate

aminotransferase:

SERP2159

phosphatidate

cytidylyltransferase:

cdsA

nucleoside

diphosphate

kinase: ndk

a (3R)-3-

hydroxydodecanoyl-

[acp]

a [ThiI

sulfur-carrier

protein]-

L-cysteine

an alcohol

methylglyoxal

D-glyceraldehyde

3-phosphate

α-D-ribose-

1-phosphate

sn-glycerol

3-phosphate

(S)-malate

D-glyceraldehyde

3-phosphate

an

apyrimidinic

site in DNA

myo-

inositol

1-acyl-sn-glycerol-

3-phosphate

acyltransferase:

SERP1291

leucyl-tRNA

synthetase:

leuS

transketolase:

tkt

a cis,cis-

delta7,19-3-

oxo-C38:2-[acp]

nucleoside

diphosphate

kinase: ndk

palmitate

dGTP

maltose

a guanine
34

in tRNA

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

PRPP

butanal

a [lysine-

biosynthesis-

protein LysW]-

C-terminal-

γ-(5-phospho-

L-glutamyl)

-L-glutamate [+ 2 isozymes]

acetate

3-oxoacyl-ACP

synthase: fabH

guanosine 5’-

monophosphate

oxidoreductase:

guaC

acetaldehyde

D-alanyl-

alanine

synthetase

A: ddl

a peptidoglycan

(S)-malate

keto-L-

sorbose

GMP

synthase: guaA

a peptidoglycan

5’-

nucleotidase:

SERP2288

arginine

degradation I

(arginase pathway)

UTP-glucose-1-phosphate

uridylyltransferase:

galU

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

a 2,3,4-

saturated

fatty

acyl-[acp]

glt

serine protease:

SERP0611

a [protein]-

S-methyl-

L-cysteine

glycine

oxidase:

SERP2071

thymidylate

kinase: tmk

branched-chain

amino acid

aminotransferase:

ilvE

lipoate-protein

ligase A: SERP0237

bifunctional

pyrimidine regulatory

protein PyrR uracil

phosphoribosyltransferase: pyrR

ala

3-dehydroquinate

synthase: aroB

AMP

glutamate

synthase

subunit

beta: gltD

3-oxoacyl-ACP

reductase: fabG

a cis,cis-

delta7,19-3-

hydroxyC38:2-

[acp]

4-aminobutyrate

aminotransferase:

SERP2159

ile

[+ 2 isozymes]

[+ 2 isozymes]

AMP

[+ 2 isozymes]

[+ 9 isozymes]

a tRNA
Gln

an arachidoyl-

[acp]

3-phospho-

D-glycerate

[+ 2 isozymes]

acetyl-CoA

long chain

fatty acid CoA

ligase: SERP0219

(S)-lactate

8-amino-7-

oxononanoate

synthase: SERP2394

Carbohydrate Degradation

UDP-N-acetyl-

D-glucosamine

biosynthesis I

folylpolyglutamate

synthase/

dihydrofolate

synthase: folC

Amine and Polyamine Degradation

D-lactate

dehydrogenase:

SERP2133

ornithine

carbamoyltransferase:

arcB-2

N-acetylglucosamine

degradation I

betaine

aldehyde

3-hydroxyacyl-

[acp]

dehydratase: fabZ

ADP

choline

dehydrogenase:

betA

riboflavin

3-oxoacyl-ACP

reductase: fabG

L-glutamate-

5-semialdehyde

uroporphyrinogen-

III methylase

SirB: SERP1988

uridylate kinase: pyrH

Mg
2+

3-oxoacyl-ACP

reductase: fabG

3-oxoacyl-ACP

synthase: fabF

cysteine

desulfurase:

sufS

4-aminobutyrate

aminotransferase:

SERP2159

isoleucine

biosynthesis IV

oxaloacetate

3-oxoacyl-ACP

reductase: fabG

3-phospho-

D-glycerate

β-D-glucose

NADH:flavin

oxidoreductase/

fumarate

reductase,

flavoprotein

subunit: SERP2381

glycerol

(R)-lipoate

dihydrofolate

reductase: folA-2

peptidoglycan biosynthesis I

(meso-diaminopimelate containing)

a 3-

oxodecanoyl-

[acp]

KdpC

an α-(γ-L-

glutamyl)-

L-amino acid

bifunctional

5,10-methylene-

tetrahydrofolate

dehydrogenase/

5,10-methylene-

tetrahydrofolate

cyclohydrolase: folD

acetate

3-oxoacyl-ACP

synthase: fabH

UDP-N-

acetylmuramoyl-

L-alanyl--

D-glutamate

KdpB

UDP-N-acetylglucosamine 1-

carboxyvinyltransferase:

murAB

an N
1

-

methylguanine
9

in tRNA

lipase:

geh-2

acetyl-CoA

acetyltransferase:

SERP0032

met

IMP

dATP

choline

cys

glucosamine-

6-phosphate

isomerase: nagB

fructose-bisphosphate

aldolase: fbaA

a malonyl-

[acp]

butanoyl-CoA

glucose-6-

phosphate

isomerase: pgi

3-ketoacyl-ACP

reductase: fabG

an α-(5-L-

glutamyl)-

amino acid

respiratory

nitrate

reductase,

delta

subunit: narJ

phosphate

[+ 7 isozymes]

L-Ala-γ-D-Glu-

meso-DAP-D-Ala

alcohol

dehydrogenase:

SERP2469

asp

a ribonucleic

acid

glycine

oxidase:

SERP2071

PRPP

a (3R,11Z)-3-

hydroxyoctadec-

11-enoyl-[acp]

sorbitol

dehydrogenase:

SERP2032

DNA

primase:

dnaG

N-acetylglucosamine-

6-phosphate

deacetylase: nagA

carboxylesterase:

SERP0090

acetate

a cis-

delta17-3-oxo-

C36:1-[acp]

a (2E)-dodec-

2-enoyl-[acp]

maltohexaose

phosphopantetheine

adenylyltransferase:

coaD

cardiolipin synthetase: cls-1

all-trans

-retinol

tRNA
asp

superoxide

dismutase:

sodA

uracil

a tRNA

precursor

with a 5’

extension

and a short

3’ extension

[+ 2 isozymes]

a 3’

phosphooligonucleotide RNA

geranyl

diphosphate

carboxylesterase:

SERP0090

UDP-D-

galactose

biosynthesis

cys

acetyl-CoA

synthetase:

SERP2172

CO
2

uracil

dihydroorotate

dehydrogenase

2: pyrD

SERP1503

3-oxoacyl-ACP

reductase: fabG

orotidine

5’-phosphate

glutamine

amidotransferase

subunit

PdxT: SERP0159

guanosine

heme

peroxidase:

SERP0235

acetoacetate

[+ 3 isozymes]

D-3-

phosphoglycerate

dehydrogenase: serA

mannose-6-phosphate

isomerase: manA-1

ethanolamine

a 3-

demethyubiquinol

tRNA

pseudouridine

synthase A: truA

a dicarboxylate

a lignoceroyl-

[acp]

cobalt-

sirohydrochlorin

5-methyl-

tetrahydrofolate

lipoyl

synthase: lipA

HesA/MoeB/

ThiF family

protein:

SERP1191

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

catalase:

katA

ammonium

3-demethylubiquinol-8

meso-diaminopimelate

an

amino

acid

ala

carbamoyl

phosphate

synthase

small

subunit:

carA

aldehyde

dehydrogenase:

aldA-1

GTP pyrophosphokinase:

relA-2

[+ 2 isozymes]

[+ 3 isozymes]

a (3R)-3-

hydroxydecanoyl-

[acp]

met

3-oxoacyl-ACP

reductase: fabG

DMAPP

UDP-N-

acetylmuramate-

-L-alanine

ligase: murC

acyl-carrier

protein

a cis-

delta13-3-oxo-

C32:1-[acp]

a myristoyl-

[acp]

alanine

racemase:

SERP0969

spermidine N1-

acetyltransferase:

SERP2470

a 2-oxo carboxylate

HMG-CoA

shikimate 5-

dehydrogenase: aroE

tRNA (guanine-N(7)-)

-methyltransferase:

trmB

acetyl-CoA

a trans-

2-enoyl-

[acyl-

carrier

protein]

serine

acetyltransferase:

cysE

(S)-2-acetolactate

biotin

protoheme IX

diphosphate

a cis-delta17-

3-hydroxyC36:1-

[acp]

long chain

fatty acid CoA

ligase: SERP0219

[+ 3 isozymes]

glucose-6-phosphate

isomerase: pgi

an L-

isoleucyl-

[tRNA
Ile

]

Inorganic Nutrient Metabolism

phosphoribosylformylglycinamidine

synthase, PurS protein: purS

all-trans

-retinol

cysteine

desulfurase:

sufS

L-carnitine

choline

glycine betaine

phosphate

an

amino

acid

dGTP

[+ 5 isozymes]

SAM

3-oxoacyl-ACP

synthase: fabF

alkyl

hydroperoxide

reductase: ahpF

ethanol

1-deoxy-D-

xylulose

5-phosphate

OPC4-3-

hydroxyacyl-

CoA

a cation

sn-

glycerol

3-phosphate

3-oxoacyl-ACP

reductase: fabG

glt

phosphoglyceromutase:

gpmA

glutamate-1-

semialdehyde

Co
2+

guanine and

guanosine salvage

purine

nucleoside

phosphorylase:

deoD

phosphoglyceromutase:

gpmA

crotonyl-

[acyl-carrier-

protein]

reductase: fabI

1-acyl-sn-glycerol-

3-phosphate

acyltransferase:

SERP1291

a (2E)-

tetradec-2-

enoyl-[acp]

5’-

nucleotidase:

SERP0510

a 2’-

deoxyribonucleoside

5’-triphosphate

phosphomethylpyrimidine

kinase: thiD-2

aldehyde

dehydrogenase:

aldA-2

L-aspartyl-

4-phosphate

a [protein]-

L-tyrosine

phosphate

lysophospholipase:

SERP1323

uroporphyrinogen-III

branched-chain

amino acid

aminotransferase:

ilvE

arsenate

reductase: arsC-1

Na
+

guanosine

phosphonate

thymidine

kinase: tdk

a 5-

methylcytosine

in DNA

a reduced

c-type

cytochrome

fructose-bisphosphate

aldolase: fbaA

S-methyl-L-

methionine

phosphoglycerate

mutase: SERP0052

superpathway of

adenosine nucleotides

de novo biosynthesis I

D-glyceraldehyde

3-phosphate

3-phospho-L-serine

acetyl-CoA

acetyltransferase:

SERP0220

decanoate

an

acetoacetyl-

[acp]

cis-aconitate

5,10-

methylenetetrahydrofolate

an N-formyl-

L-methionyl-

[initiator

tRNA
met

]

amidophosphoribosyltransferase: purF

3-oxoacyl-ACP

synthase: fabF

a (3Z)-dec-

3-enoyl-[acp]

[+ 2 isozymes]

polynucleotide

phosphorylase:

pnp

5-formyl-

tetrahydrofolate

ribonucleotide-

diphosphate

reductase

subunit

beta: nrdF

NAD(P)
+

protoporphyrinogen IX

carbamoyl-

phosphate

penicillin-binding

protein 2’: mecA

ribonuclease:

pnp

nucleoside

diphosphate

kinase: ndk

thymidylate

kinase: tmk

aldehyde

dehydrogenase:

SERP2080

ammonia

2-deoxy-α-

D-ribose

1-phosphate

keto-D-

fructose

3-oxoacyl-ACP

reductase: fabG

SAM

ala

4-(cytidine 5’-diphospho)

-2-C-methyl-D-erythritol

crotonyl-CoA

a [pyruvate

dehydrogenase

E2 protein] N
6

-

lipoyl-L-lysine

undecaprenyl-

diphospho-(N-

acetylglucosamine)

-N-acetylmuramoyl-

L-alanyl-γ-D-

isoglutaminyl-N-

(β-D-asparaginyl)

-L-lysyl-D-alanine

diphosphate

isochorismatase:

SERP1454

glt

3’-dephospho-CoA

enoyl-ACP

reductase:

fabI

a 3-

oxooctadecanoyl-

[acp]

a palmitoyl-

[acp]

acetylglutamate

kinase: argB

3-oxoacyl-ACP

reductase: fabG

chorismate

α-D-

ribofuranose

a purine

ribonucleoside

xylose

degradation I

3-hydroxy

cis ∆
9

-

hexadecenoyl-

[acp]

dehydratase:

fabZ

a 3-methyl-

branched 2,3,4-

saturated

fatty acyl-CoA

dihydroneopterin

aldolase: folB

glycine betaine

biosynthesis I

(Gram-negative

bacteria)

[DNA]

imidazole

glycerol phosphate

synthase subunit

HisH: hisH

3-oxoacyl-ACP

synthase: fabH

N-acetyl-

gamma-glutamyl-

phosphate

reductase: argC

6-trans-3-oxo-

tridecenoyl-CoA

2-oxobutanoate

1-(o-

carboxyphenylamino)

-1’-deoxyribulose

5’-phosphate

ribonuclease

III: rnc

translaldolase: tal

ADP

L-citrulline

GSSG

ribonuclease

HII: rnhB

pyruvate

ferredoxin

oxidoreductase,

alpha subunit:

SERP0856

(S)-

dihydroorotate

glucokinase:

glk

a cis-

delta15-3-oxo-

C34:1-[acp]

glutathione

redox

reactions II

lysyl-tRNA

synthetase:

lysS

FAD

GMP

β-alanine

formate

D-threo-

isocitrate

a carboxylate

3-oxoacyl-ACP

synthase: fabH

sucrose 6-

phosphate

pyridoxal

5’-phosphate

biosynthesis II

a (3R)-3-

hydroxyhexacosanoyl-

[acp]

dTTP

chitinase-

related

protein:

SERP0647

D-glucosamine

1-phosphate

IMP

glutathioselenol

a 3-

oxodocosanoyl-

[acp]

a glutaryl-

[acp]

methyl ester

H
+

(S)-1-

pyrroline-5-

carboxylate

[+ 7 isozymes]

superpathway of pyrimidine

deoxyribonucleotides

de novo biosynthesis

UTP-glucose-1-phosphate

uridylyltransferase:

SERP1770

3-oxoacyl-ACP

reductase: fabG

N
5

-carboxyaminoimidazole

ribonucleotide

mutase: purE

(E)-2-

methylcrotonoyl-CoA

a CDP-diacylglycerol

β-D-

fructofuranose

1-phosphate

(S)-lactate

phosphoenolpyruvate

D-ribose

5-phosphate

a long-

chain (3S)-3-

hydroxyacyl-CoA

7,8-dihydroneopterin

3’-phosphate

IPP

pyruvate ferredoxin

oxidoreductase, alpha

subunit: SERP0856

maltose

glutathione

peroxidase:

gpxA-2

aconitate

hydratase:

acnA

a (3R)-3-

hydroxyacyl-CoA

3-oxoacyl-ACP

reductase: fabG

3-phospho-D-glycerate

a sulfurated

[sulfur carrier]

pppGpp

1-acyl-sn-glycerol-

3-phosphate

acyltransferase:

SERP1291

SERP2328

1-(5-phospho-β-

D-ribosyl)-ATP

ribonucleotide-

diphosphate

reductase

subunit

beta: nrdF

an L-

aspartyl-

[tRNA
asp

]

triosephosphate

isomerase: tpiA

NAD
+

a phenol

sorbitol

dehydrogenase:

SERP2032

arsenate

detoxification

II (glutaredoxin)

a cis,cis-

delta5,23-3-

hydroxyC42:2-

[acp]

enoyl-ACP

reductase:

fabI

aldehyde

dehydrogenase:

SERP2080

carbamate

kinase:

arcC

D-glyceraldehyde

3-phosphate

carbamoyl-

phosphate

CTP

2-phospho-

D-glycerate

inosine

CMP

glutamate-1-

semialdehyde

aminotransferase:

hemL-1

ala

urease subunit

gamma: ureA

6-pyruvoyl

tetrahydrobiopterin

synthase: SERP0372

N-acetylputrescine

a (2E)

-oct-2-

enoyl-[acp]

a proteinogenic

amino acid

glt

thiamin

diphosphate

N-acetylmuramoyl-

L-alaninate

[+ 2 isozymes]

an L-

methionyl-

[initiator

tRNA
Met

]

SERP2321

glyceraldehyde

3-phosphate

dehydrogenase:

gapA-1

acetylglutamate

kinase: argB

leu

a generic

polynucleotide

substrate

nucleoside

diphosphate

kinase: ndk

superoxide

a [Co(I)

corrinoid

Fe-S

protein]

a 3-

oxooctanoyl-

[acp]

DNA

topoisomerase

IV subunit

B: parE

3-oxoacyl-

ACP

reductase:

fabG

deoxynucleoside

kinase: SERP0202

peptidoglycan biosynthesis V (β-lactam resistance)

cytidine

1,4-dihydroxy-

2-naphthoate

octaprenyltransferase:

menA

ser

dCDP

proline

dehydrogenase:

putA

transposase

A: tnpA-3

alcohol

dehydrogenase:

SERP2469

linoleoyl-CoA

purine nucleoside

phosphorylase: deoD

indole-

3-acetate

a butanoyl-

[acp]

5’-nucleotidase:

SERP2288

(S)-

dihydroorotate

fructokinase:

SERP1494

glt

SERP0317

lipoate-protein

ligase A: SERP0237

formate

a tRNA
Lys

pyruvate

kinase: pyk

(S)-3-methyl-

2-oxopentanoate

SERP2179

SERP2180

ribose-1-arsenate

phosphoenol

pyruvate

a (2E)-

docos-2-

enoyl-[acp]

a peptidoglycan

dimer (meso-

diaminopimelate

containing)

NMN

dTTP

NupC

tRNA
Asn

a peptidoglycan

with D,D cross-

links (meso-

diaminopimelate

containing)

thiamine-phosphate

pyrophosphorylase:

SERP2070

a cis,cis-

delta13,25-3-

hydroxyC44:2-

[acp]

a negatively

supercoiled DNA

aminopeptidase:

SERP1417

an L-glutamyl-

[tRNA
Glu

]

glycine

oxidase:

SERP2071

protoporphyrin IX

an odd numbered

straight chain

2,3,4-saturated

fatty acid

H
+

adenylosuccinate

lyase: purB

biotin-carboxyl

carrier

protein assembly

pseudouridine

synthase: rluB

6-phospho-beta-

galactosidase:

lacG

[+ 3 isozymes]

D-glyceraldehyde

3-phosphate

inorganic

polyphosphate/

ATP-NAD

kinase: ppnK

succinyl-CoA

synthetase

subunit

alpha: sucD

Secondary Metabolite Degradation

β-D-

fructofuranose

phosphoglyceromutase:

gpmA

3-phospho-

hydroxypyruvate

dTMP

ethanol

RNase III

processing

product mRNA

NaMN

   an

amino

 acid

asp

threonyl-tRNA

synthetase:

thrS

aspartate kinase: lysC

ribokinase:

rbsK

3-oxoacyl-ACP

reductase: fabG

cys

alcohol

dehydrogenase:

SERP2112

5-formyltetrahydrofolate

cyclo-ligase: SERP1115

di-trans,octa-

cis-undecaprenyl

diphosphate

urea

a carboxy-

adenylated

[small

subunit of

molybdopterin

synthase]

a CDP-

diacylglycerol

lipoate-protein

ligase A: SERP0237

3-ketoacyl-ACP

reductase: fabG

aldehyde

dehydrogenase:

SERP1729

lys

a [protein]-

L-methionine

a [lipoyl-carrier

protein] N
6

-[(R)

-dihydrolipoyl]-

L-lysine

enoyl-ACP

reductase:

fabI

3-oxoacyl-

ACP

synthase:

fabH

ser

pantoate--

beta-alanine

ligase: panC

phosphoenol

pyruvate

cis-aconitate

formate

acetyltransferase:

pflB

2-phospho-

D-glycerate

acetyl-CoA

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

(Gro-P)
n

-Gro-P-

ManNAc-GlcNAc-

PP-undecaprenol

pyruvate

ribonucleotide-

diphosphate

reductase

subunit

beta: nrdF

fumarate

NAD(P)H-flavin

oxidoreductase:

SERP0062

9α-hydroxyandrosta-

1,4-diene-3,17-dione

predicted

ATP-driven

efflux

transporter

of an acid

ribosomal

large subunit

pseudouridine

synthase

D: SERP0588

asp

gamma-

glutamyltranspeptidase: dep

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

butanoyl phosphate

SERP1245

phosphoribosylglycinamide

formyltransferase: purN

an

apyrimidinic

site in DNA

5’-methylthioadenosine/

S-adenosylhomocysteine

nucleosidase: mtn

formate

gamma-

glutamyltranspeptidase: dep

maltotetraose

decaprenyl-

pyrophosphoryl-(N-

acetylglucosamine)

-N-acetylmuramyl-

(pentapeptide)

gly

2’-

deoxyinosine

a [cysteine

desulfurase]-

[scaffold

protein-(2Fe-

2S)] complex

arg

shikimate

dehydrogenase:

aroE

a cis,cis-

delta13,31-

3-hydroxy

C50:2-[acp]

di-trans,octa-

cis-

undecaprenyl

phosphate

SERP1957

UDP-N-acetyl-

α-D-glucosamine

4-methyl-5-(2-

phosphonooxyethyl)

thiazole

butanoyl-CoA

5-hydroxyindole

acetaldehyde

bifunctional

phosphoribosyl-

AMP cyclohydrolase/

phosphoribosyl-ATP

pyrophosphatase

protein: hisIE

S-acetyldihydrolipoamide

tetrahydrofolate

CDP-diacylglycerol--

glycerol-3-phosphate 3-

phosphatidyltransferase: pgsA

a peptidoglycan

with D,D cross-

link (S. aureus)

aldehyde

dehydrogenase:

aldA-1

2-oxoisovalerate decarboxylation

to isobutanoyl-CoA

undecaprenyldiphospho-

N-acetyl-(N-

acetylglucosaminyl)

muramoyl-L-alanyl-

γ-D-glutamyl-meso-

2,6-diaminopimeloyl-

D-alanyl-D-alanine

chorismate

ketol-acid

reductoisomerase:

ilvC

a pseudouridine
38-

40 in tRNA

(2-trans-

6-trans)-

farnesoate

2-methyl-3-

hydroxybutyryl-

CoA

F6P

malate:quinone

oxidoreductase: mqo-1

citrate synthase: gltA

3-oxoacyl-ACP

reductase: fabG

[+ 7 isozymes]

a (R)-2-hydroxy

even numbered

straight chain

2,3,4-saturated

fatty acyl CoA

a 3-

oxodocosanoyl-

[acp]

alcohol

dehydrogenase:

SERP2469

folate polyglutamylation

inosine

serine protease:

SERP0611

arg

AICAR

2-deoxy-D-

ribose 5-

phosphate

2’-

deoxyribose

cysteine

synthase: cysK

glucose-6-phosphate

isomerase: pgi

cobyric

acid

synthase:

SERP1429

bifunctional

ornithine

acetyltransferase/

N-acetylglutamate

synthase

protein: argJ

uroporphyrinogen-III

alcohol

dehydrogenase:

SERP2112

urate

[+ 2 isozymes]

3-oxoacyl-

ACP

reductase:

fabG

acyl-carrier

protein

AMP

5-amino-6-(5-

phosphoribosylamino)

uracil reductase: ribD
(S)-3-

hydroxybutanoyl-CoA

a polycistronic

tRNA precursor

[+ 2 isozymes]

a peptidoglycan

with (L-alanyl-

γ-D-glutamyl-

meso-2,6-

diaminopimeloyl-D-

alanyl-D-alanine)

pentapeptide

dTDP

methanol

ATP

GMP

NADH:flavin

oxidoreductase/

fumarate

reductase,

flavoprotein

subunit: SERP2381

glycine

biosynthesis II

a 1,4-α-

D-glucan

[+ 7 isozymes]

ubiquinol-8

UDP-N-

acetylmuramoyl-

L-alanyl-γ-

D-glutamyl-

meso-2,6-

diaminopimelate

Amine and Polyamine Biosynthesis

ammonium

13-DPG

aminopeptidase:

SERP1417

UDP-N-acetyl-α-D-

mannosaminouronate

an

amino

acid

a peptidoglycan

dimer (S. aureus)

oleoyl-CoA

alcohol

dehydrogenase:

SERP2112

a 2,3,4-saturated

fatty acid

NAD biosynthesis from 2-amino-

3-carboxymuconate semialdehyde

triosephosphate

isomerase: tpiA

CDP

an L-

alanyl-

[tRNA
Ala

]

a ribonucleoside

a 2-acyl-sn

-glycero-3-

phosphocholine

H
+

octanoyl-CoA

uridine

kinase: udk

exodeoxyribonuclease

VII large subunit: xseA

2-succinyl-5-

enolpyruvyl-

6-hydroxy-3-

cyclohexene-

1-carboxylate

synthase: menD

D-threo-

isocitrate

an

arachidoyl-

[acp]

NAD+

synthetase,

glutamine

dependent: nadE

long chain

fatty

acid CoA

ligase:

SERP0219

(2S)-2-isopropyl-

3-oxosuccinate

guanylate

kinase: gmk

(2S)-2-

isopropylmalate

a tRNA
Met

phosphopyruvate

hydratase: eno

long chain

fatty acid CoA

ligase: SERP0219

D-gluconate 6-phosphate

phosphoribosylglycinamide

formyltransferase: purN

3-ketoacyl-ACP

reductase: fabG

a purine

base

a cis,cis-

delta15,33-

3-hydroxy

C52:2-[acp]

stearate

phosphoglycerate

kinase: pgk

a peptidoglycan

succinate

dehydrogenase

flavoprotein

subunit: sdhA

a [PTS enzyme

I]-N
π

-phospho-

L-histidine

a 3-

oxohexanoyl-

[acp]

ethanol

acetyl-CoA

AMP

ser

[+ 7 isozymes]

an (11Z)-3-

oxooctadec-

11-enoyl-[acp]

UDP-N-

acetylmuramoyl-

L-alanyl--

D-glutamate

2-oxoisovalerate

dehydrogenase

E1: SERP1078

biotin

cardiolipin

synthetase: cls-1

3-phospho-

D-glycerate

(3R)-

linalool

cytidine

deaminase: cdd

[+ 7 isozymes]

ribulose-

phosphate 3-

epimerase: rpe

valyl-tRNA

synthetase:

valS

a (6Z)-3-

oxooctadec-

6-enoyl-[acp]

cyclohex-

1,5-diene-

1-carbonyl-

CoA

L-citrulline

coenzyme A

phosphoglyceromutase:

gpmA

N-acetyl-α-D-

glucosamine

1-phosphate

3-methylthiopropanal

3-oxoacyl-ACP

synthase: fabF

3-oxoacyl-ACP

synthase: fabF

a dodecanoyl-

[acp]

GMP

a [glycine-

cleavage complex

H protein] N
6

-

dihydrolipoyl-

L-lysine

uracil

IMP

penicillin-binding

protein 2’: mecA

orotidine

5’-phosphate

decarboxylase:

pyrF

beta-

lactamase:

blaZ-1

cleaved

repressor

LexA

2’-deoxyuridine

tetrahydrofolate

UDP-N-

acetylmuramoyl-

L-alanyl-D-

glutamate-

-L-lysine

ligase: murE

D-ribulose

[+ 2 isozymes]

chorismate

methylated-DNA--

protein-cysteine

methyltransferase: ogt

3-oxoacyl-ACP

synthase: fabF

   an

amino

 acid

5-amino-6-

(5-phospho-D-

ribosylamino)

uracil

purine

nucleoside

phosphorylase:

deoD

carboxylesterase:

SERP0090

SERP2424

dodecanoyl-

[acyl-carrier-

protein]

reductase: fabI

a cis,cis-

delta7,25-3-

oxo-C44:2-[acp]

5’-deoxy-5’-

chloroadenosine

undecaprenyl-diphospho-

N-acetylmuramoyl-L-

alanyl-γ-D-glutamyl-L-

lysyl- D-alanyl-D-alanine

AMP

a tRNA
Leu

thiazole

synthase: thiG

nucleoside

diphosphate

kinase: ndk

2-methylacetoacetyl-

coenzyme A

reductase: SERP2049

2’-

deoxyadenosine

bifunctional 3-deoxy-

7-phosphoheptulonate

synthase/chorismate

mutase: SERP1297

trigger

factor: tig

sucrose

aldose 1-

epimerase:

galM

cys

succinate-

semialdehyde

dehydrogenase: betB

cobalt-

precorrin-4

acetoacetate

a (3R)-3-

hydroxydocosanoyl-

[acp]

3,4-dihydroxyphenylglycolaldehyde

H
+

choline

fructose 1,6-

bisphosphate

CO
2

dCDP

PutP

UDP-N-

acetyl-α-D-

glucosamine

succinyl-CoA synthetase

subunit beta: sucC

7,8-

dihydroneopterin

triphosphate

a peptidoglycan

dimer

(tetrapeptide)

dethiobiotin

synthase: bioD

2’-

deoxyguanosine

prolyl-tRNA

synthetase:

proS

acetyl-CoA

acetyltransferase:

SERP0032

thiosulfate

α-D-

glucose 6-

phosphate

[+ 2 isozymes]

porphobilinogen

an alcohol

a cis,cis-

delta17,29-3-

oxo-C48:2-[acp]

thioredoxin

pathway

3-[(3aS,4S,5R,7aS)-

5-hydroxy-7a-methyl-

1-oxo-octahydro-1H-

indene-4-carboxylate

2-oxoglutarate

glutathione

glycerol

uroporphyrinogen-

III methylase

SirB: SERP1988

coenzyme A

UTP

ppGpp

nucleoside

diphosphate kinase: ndk

malonyl CoA-ACP

transacylase:

fabD

D-sorbitol

UDP-N-

acetyl-α-D-

glucosamine

preQ
0

cysteine

desulfurase:

sufS

NADP
+

-dependent

succinate-

semialdehyde

dehydrogenase:

betB

(S)-lactate

N-acetyl-

L-glutamate

D-glyceraldehyde

3-phosphate

cis-

aconitate

a [2-oxoglutarate-

dehydrogenase

E2 protein] N
6

-

octanoyl-L-lysine

superpathway of alanine biosynthesis

acylphosphatase:

SERP0974

isopropylmalate

isomerase small

subunit: leuD

ser

(S)-3-amino-2-

methylpropanoate

lipoate salvage II

glt

serine

hydroxymethyltransferase: glyA

L-serine

dehydratase,

iron-sulfur-

dependent,

beta

subunit: sdhB

acetyl-CoA

PLP

FGAM

GTP

pristanate

a [cysteine

desulfurase]-

S-sulfanyl-

[disordered-

form scaffold

protein]

complex

a protein-L-

methionine-

S-oxide

glycerol

cysteine

desulfurase:

sufS

alcohol

dehydrogenase:

SERP2469

pyruvate fermentation

to ethanol I

(S)-3-

hydroxyhexadecanoyl-CoA

selenodiglutathione

phosphatidate

cytidylyltransferase:

cdsA

a sulfurated

[sulfur

carrier]

fructose-bisphosphate

aldolase: fbaA

SERP2034

an L-

arginyl-

[tRNA
Arg

]

glucose-6-phosphate

isomerase: pgi

CO
2

H
+

a 2’-

deoxyribonucleotide

3-ketoacyl-ACP

reductase: fabG

phosphoglucosamine

mutase: glmM

uroporphyrinogen-III

ornithine

cyclodeaminase:

SERP0192

dephospho-CoA

kinase: coaE

a tRNA

precursor

peptidase

T: pepT

2-amino-4-

oxopentanoate

catalase:

katA

uroporphyrinogen-

III synthase: hemD

urea

phosphoribulosylformimino-

AICAR-P

acyl-carrier

protein

pyruvate

3-oxoacyl-ACP

synthase: fabH

acetate

kinase:

ackA

a 6-

phospho-β-D-

galactoside

an aldehyde

gln

pyruvate

kinase: pyk

pyruvate

glutamine

amidotransferase

subunit

PdxT: SERP0159

a triglyceride

5’-methylthioadenosine/

S-adenosylhomocysteine

nucleosidase: mtn

aldehyde

dehydrogenase:

aldA-1

hydroxyl

radical

phosphoserine

phosphatase:

SERP2208

phosphoglucomutase/

phosphomannomutase:

SERP2055

predicted

ATP-driven

transporter

of a cation

an insertion

sequence

element IS30

D-glycerate

superpathway of leucine, valine,

and isoleucine biosynthesis

(1S,2R)-1-C-(indol-

3-yl)glycerol

3-phosphate

2-oxobutanoate

UDP-N-

acetyl-α-

D-muramoyl-

L-alanyl-γ-

D-glutamyl-

L-lysyl-

D-alanine

cysteine

desulfurase:

sufS

enoyl-ACP

reductase: fabI

a single-

stranded RNA

glucose

H
+

UDP-N-acetylglucosamine 1-

carboxyvinyltransferase:

murAA

fructose 1,6-

bisphosphate

3-[(3aS,4S,7aS)-7a-

methyl-1,5-dioxo-

octahydro-1H-inden-

4-yl]propanoyl-CoA

NADH

CTP

D-xylulose

kinase:

xylB

3-oxoacyl-ACP

reductase: fabG

met

a tRNA
Thr

demethylmenaquinol-8

(2R,4S)-2, 4-

diaminopentanoate

tryptophan synthase

subunit beta: trpB

UDP-N-

acetylmuramoyl-

L-alanyl-D-

glutamate

synthetase: murD

a (2E)-

octadec-2-

enoyl-[acp]

purine

nucleoside

phosphorylase:

deoD

nicotinate adenine

dinucleotide

succinate

cysteine

desulfurase:

sufS

GSSG

a [lipoyl-carrier

protein]-N
6

-

lipoyl-L-lysine

3-dehydroquinate

dehydratase: aroD

acetyl-CoA

glt

acetyl-CoA

cysteine

synthase: cysK

sucrose degradation

II (sucrose synthase)

uridine
2457

in 23S rRNA

a 2,3,4-

saturated

fatty

acyl-[acp]

lipoate

biosynthesis

and

incorporation I

5’-

nucleotidase:

SERP0510

a peptide

glucose-6-phosphate

1-dehydrogenase: zwf-2

[+ 3 isozymes]

alpha-

glucosidase:

malA

phosphoribosylaminoimidazole

synthetase: purM

polyphosphate

kinase: ppk

TCA cycle I (prokaryotic)

an anion

β-D-glucose 6-phosphate

F6P

a protein

ADP

glycine

betaine

thr

a [glycine-cleavage

complex H protein]

N
6

-lipoyl-L-lysine

13-DPG

2’-

deoxycytidine

uracil

3-isopropylmalate

dehydrogenase:

leuB

meso-

diaminopimelate

(1R,6R)-6-hydroxy-

2-succinylcyclohexa-

2,4-diene-1-

carboxylate

D-glucopyranose

6-phosphate

4-aminobutyrate

aminotransferase:

SERP2159

purine

nucleoside

phosphorylase:

deoD

hexanoyl-

[acyl-carrier-

protein]

reductase: fabI

a [2-oxoglutarate

dehydrogenase E2 protein]

N
6

-dihydrolipoyl-L-lysine

ATP

homoserine

kinase: thrB

glt

a (2E,9Z)-

hexadeca-2,9-

dienoyl-[acp]

S-adenosyl-L-methionine cycle I

4-diphosphocytidyl-

2-C-methyl-D-

erythritol kinase: ipk

ketol-acid

reductoisomerase:

ilvC

FAICAR

a lipoprotein

a [lipoyl-carrier

protein]-N
6

-

lipoyl-L-lysine

   an

amino

 acid

tRNA processing

SERP1902

3-phospho-

L-serine

UDP

superpathway of

tyrosine biosynthesis

2,3,4-saturated

fatty acyl-

[acp]:NAD+

oxidoreductase:

fabI

thiamin

phosphate

6-phosphofructokinase:

pfkA

6-hydroxycyclohex-

1-ene-1-

carbonyl-CoA

pyruvate

dehydrogenase:

pdhD

a hexanoyl-

[acp]

SERP0506

branched-chain alpha-

keto acid dehydrogenase

subunit E2: pdhC

alcohol

dehydrogenase:

SERP2112

phosphopyruvate

hydratase: eno

UDP-N-

acetylglucosamine 2-

epimerase: SERP1717

ribonucleotide-

diphosphate

reductase

subunit

beta: nrdF

3-keto-5-cis-

tetradecenoyl-

CoA

L-ribulose

5-phosphate

dihydroorotate

dehydrogenase

2: pyrD

thiamine-phosphate

pyrophosphorylase:

SERP2070

acetyl

phosphate

incomplete

reductive

TCA cycle

SERP0902

long chain

fatty acid CoA

ligase: SERP0219

a prolipoprotein

phosphoribosylamine-

-glycine ligase: purD

3-ketoacyl-ACP

reductase: fabG

an L-lysyl-

[tRNA
Lys

]

nucleoside-

triphosphatase:

SERP0734

β-D-

ribopyranose

cyclohex-

1-ene-1-

carbonyl-CoA

acyl-CoA

dehydrogenase:

SERP1866

cardiolipin biosynthesis III

nucleoside

diphosphate

kinase: ndk

coproporphyrinogen III

1-oleyl-2-lyso-

phosphatidate

a [glycine-cleavage

complex H protein]

N
6

-lipoyl-L-lysine

chitotriose

acetyl-CoA

nicotinate (nicotinamide)

nucleotide

adenylyltransferase: nadD

aldehyde

dehydrogenase:

aldA-2

tryptophan synthase

subunit beta: trpB

gln

a jasmonate

NAD
+

an L-seryl-

[tRNA
ser

]

5-enolpyruvyl-

shikimate 3-phosphate

mixed acid fermentation

acetoacetyl-

CoA

3-ketoacyl-ACP

reductase: fabG

acetyl-CoA

synthetase:

SERP2172

(S)-

malyl-CoA

4-trans-3-oxo-

undecenoyl-CoA

an L-

prolyl-

[tRNA
Pro

]

cobalt-

precorrin-6B

glycerol-3-phosphate

cytidylyltransferase:

tagD

acetylglutamate

kinase: argB

acetyl-CoA

ammonium

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

transketolase:

tkt

aminoglycoside 3’-

phosphotransferase:

aphA

thiamine-phosphate

pyrophosphorylase:

SERP2070

adenosine

[+ 2 isozymes]

riboflavin

pyruvate

NADH

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

D-xylulose

β-D-

galactose

O-acetyl-L-serine

a (2E)-

icos-2-

enoyl-[acp]

a damaged

DNA

pyrimidine

glycerol-3-

phosphate

acyltransferase

PlsX: plsX

a malonyl-[acp]

dGDP

XMP

a (3R,6Z)-3-

hydroxyoctadec-

6-enoyl-[acp]

his

a purine 2’-

deoxyribonucleoside

met

acetate

a [2-oxoglutarate

dehydrogenase E2 protein]

N
6

-lipoyl-L-lysine

a queuosine
34

in tRNA

N-acetylglucosamine-

6-phosphate

deacetylase: nagA

4-aminobutanoate

an

amino

acid

NAD(P)H-flavin

oxidoreductase:

SERP0062

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

L-cysteinyl-

glycine

UDP-N-

acetylmuramate-

-L-alanine

ligase: murC

dCMP

2-phospho-

D-glycerate

3-dehydroquinate

synthase: aroB

proline

dipeptidase:

SERP1094

an L-

asparaginyl-

[tRNA
Asn

]

AMP

salicylate

acetaldehyde

DNA gyrase, B

subunit: gyrB

a malonyl-

[acp]

n-butanol

D-glucosamine

6-phosphate

phosphoglucomutase/

phosphomannomutase:

SERP2055

aldehyde

dehydrogenase:

aldA-2

N
5

-carboxyaminoimidazole

ribonucleotide

synthetase: purK

thiamin salvage IV (yeast)

[+ 3 isozymes]

cobalt-

precorrin-6A

glyceraldehyde

3-phosphate

dehydrogenase: gapA-1

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

aerobic respiration I (cytochrome c)

acetaldehyde

urea

amidolyase:

SERP1171

4-imidazolone-

5-propionate

an L-1-

phosphatidyl-

sn-glycerol

glt

isochorismate

K
+

butanoyl-CoA

dehydrogenase: SERP1866

hydroxymethylbilane

aconitate

hydratase:

acnA

a reduced

azurin

SERP0051

SERP2120

NADPH

a cis-

delta13-3-oxo-

C32:1-[acp]

a [pyruvate

dehydrogenase

E2 protein] N
6

-

lipoyl-L-lysine

a [protein]

N-terminal-

formyl-L-

methionine

an aliphatic N

-acetyl-diamine

nucleoside

diphosphate

kinase: ndk

a (3R)-3-

hydroxytetradecanoyl-

[acp]

superpathway of

5-aminoimidazole

ribonucleotide biosynthesis

glyceraldehyde

3-phosphate

dehydrogenase: gapA-2

arg

histidine

degradation I

3-ketoacyl-ACP

reductase: fabG

aldehyde

dehydrogenase:

aldA-1

enoyl-ACP

reductase:

fabI

pyruvate fermentation

to acetate and alanine

acetyl

phosphate

precorrin-2

arginine

deiminase:

arcA

aldehyde

dehydrogenase:

aldA-2

methionine

sulfoxide

reductase

A: msrA-1

phosphatidate

cytidylyltransferase:

cdsA

2-deoxy-α-

D-ribose

1-phosphate

(S)-malate

asp

aldehyde

dehydrogenase:

SERP2080

Amino Acid Degradation

an odd numbered

straight chain

2,3,4-saturated

fatty acid

3-ketoacyl-ACP

reductase: fabG

PRPP

biosynthesis I

glycine cleavage system

aminomethyltransferase

T: gcvT

reductive

monocarboxylic

acid cycle

2,3,4-saturated

fatty acyl-

[acp]:NAD+

oxidoreductase:

fabI

fumarate

phosphoglycerate

mutase: SERP0052

a proteinogenic

amino acid

N-acetyl-

gamma-

glutamyl-

phosphate

reductase:

argC

(S)-3-

hydroxydecanoyl-CoA

a [ribosomal

protein L3]-

N
5

-methyl-

L-glutamine

2-phospho-4-(cytidine

5’-diphospho)-2-C-

methyl-D-erythritol

a [protein]

Ser/Thr

3-oxoacyl-ACP

synthase: fabF

2’-

deoxyadenosine

dUDP

3-oxoacyl-ACP

reductase: fabG

(S)-4,5-

dihydroxypentan-

2,3-dione

phosphomethylpyrimidine

kinase: thiD-1 O-succinylbenzoic

acid--CoA

ligase: menE

nucleoside

diphosphate

kinase: ndk

glycolysis I (from glucose-6P)

3-oxoacyl-ACP

synthase: fabH

heme-degrading

monooxygenase

IsdG: SERP1773

acetyl

phosphate

anthranilate

pentose phosphate pathway

(non-oxidative branch)

L-cystathionine

D-ribulose

5-phosphate

3-oxoacyl-ACP

reductase: fabG

a cis-delta15-

3-hydroxyC34:1-

[acp]

[+ 2 isozymes]

β-D-

fructofuranose

pyruvate

argininosuccinate

synthase: argG

alkaline

phosphatase:

SERP2208

pyruvate

ferredoxin

oxidoreductase,

alpha subunit:

SERP0856

D-gluconate

degradation

alcohol

dehydrogenase:

SERP2469

glycerol

degradation V

a (3R)-3-

hydroxyacyl-

[acyl-carrier

protein]

L-carnitine

choline

glycine betaine

a nucleoside

diphosphate

ornithine

[+ 7 isozymes]

uracil

[+ 3 isozymes]

diphosphate

an unsulfurated

[sulfur carrier]

aldehyde

dehydrogenase:

SERP1729

(2S)-2-

isopropylmalate

pyruvate

glycine

oxidase:

SERP2071

thiazole

synthase:

thiG

CMP

adenylo-succinate

acyl-carrier

protein

aminopeptidase:

SERP1417

phosphotyrosine

protein

phosphatase:

SERP1721

3-oxoacyl-ACP

synthase: fabF

   an

amino

 acid

fumarate hydratase: fumC

5-fluoro-

5-deoxy-D-

ribose 1-

phosphate

benzaldehyde

endonuclease

IV: nfo

galactose-

6-phosphate

isomerase

subunit

LacA: lacA

6,7-

dimethyl-

8-(1-D-

ribityl)

lumazine

a DNA segment

in reverse

orientation

ribokinase:

rbsK

a carboxylate

UQH
2

GTP

aconitate

hydratase:

acnA

a 2,3,4-saturated

fatty acyl CoA

dethiobiotin

a [protein]

(L-serine/

L-threonine)

phosphate

3-oxoacyl-ACP

reductase: fabG

SERP0224

   an

amino

 acid

formate

2-deoxy-D-

ribose 5-

phosphate

a [glycine-cleavage

complex H protein]

N
6

-octanoyl-L-lysine

UraA

a peptidoglycan

tetramer with

L,D cross-

links (L-lys-

D-Asn-L-Lys)

DHAP

a peptidoglycan

with D,D cross-

link (E. faecium)

gly

5-deoxy-α-

ribose 1-

phosphate

a cis-delta13-

3-hydroxyC32:1-

[acp]

[+ 2 isozymes]

Mg
2+

phosphinothricin

L-aspartate-

semialdehyde

glucose and glucose-1-

phosphate degradation

UDP

seryl-tRNA

synthetase:

serS
D-glycerate

glucose-6-

phosphate 1-

dehydrogenase:

zwf-2

signal

peptidase

I: SERP0024

arginine, ornithine and proline interconversion

MgtE

3-methyl-2-

oxobutanoate

[+ 2 isozymes]

exopolyphosphatase:

SERP2046

phosphoribosylaminoimidazole

synthetase: purM

PRPP

L-asparaginase:

ansA

an N-terminal

L-methionyl-

[protein]

acyl carrier

protein

metabolism II

pyruvate

ferredoxin

oxidoreductase,

alpha subunit:

SERP0856

met

oxaloacetate

D-ribulose

5-phosphate

7,8-dihydrofolate

an [Fe-S

cluster

biosynthesis

chaperone]-ATP

acetyl-CoA

acetyltransferase:

SERP0220

an [apo BCAA

dehydrogenase

E2 protein] N
6

-dihydrolipoyl-

L-lysine

GTP

[+ 2 isozymes]

hypoglycin B

aldehyde

dehydrogenase: aldA-1

[+ 3 isozymes]

glutamine

degradation II

N-acetylmuramic

acid-6-phosphate

etherase: murQ

glt

a peptide

O-succinylbenzoic

acid--CoA

ligase: menE

an L-valyl-

[tRNA
Val

]

4’-phosphopantetheine

S-ribosylhomocysteinase: luxS

(R)-lactate

adenylosuccinate

synthetase: purA

alcohol

dehydrogenase:

SERP2469

2-phospho-D-glycerate

(R)-lipoate

a malonyl-[acp]

val

glutamyl

endopeptidase

precursor

SspA: sspA

β-D-glucose

cytidine/

deoxycytidylate

deaminase:

SERP0204

GTP

acetyl-CoA

carboxylase

biotin

carboxylase

subunit: accC

3-phospho-

D-glycerate

tRNA CCA-

pyrophosphorylase:

papS

phosphoribosyl-AMP

cyclohydrolase:

hisIE

a substituted

β-amino acid

L-ribulose

N-acetyl-L-

citrulline

dUMP

5-enolpyruvyl-

shikimate

3-phosphate

D-ribulose

5-phosphate

dihydroxy-acid

dehydratase:

ilvD

an acetyl-

[acp]

UDP-N-α-D-

acetylmuramate

a methylated

ribosomal

protein L11

isocitrate

dehydrogenase: icd

CTP

argininosuccinate

lyase: argH

α-D-ribose-

1-phosphate

5’-

deoxyadenosine

pyruvate

DNA polymerase

III, epsilon

subunit/ATP-

dependent

helicase

DinG: SERP1025

D-gluconate

cystathionine γ-

lyase: SERP0095

guanosine-3’,5’-

bis(diphosphate) 3’-

diphosphatase: relA-2

CTP

(R)-2,3-

dihydroxy-3-

methylpentanoate

a dodecanoyl-

[acp]

indole-3-

pyruvate

deoxynucleoside

kinase: SERP0203

pyruvate

riboflavin

biosynthesis

protein

RibD: ribD

D-ribose

5-phosphate

L-alanyl-γ-D-

glutamyl-meso-

diaminopimelate

adenine and

adenosine salvage I

carbon

monoxide

SERP1756

superpathway of sulfate assimilation

and cysteine biosynthesis

2-succinyl-6-

hydroxy-2, 4-

cyclohexadiene-

1-carboxylate

synthase: menD

UDP-N-

acetylmuramoyl-

L-alanyl-γ-

D-glutamyl-

meso-2,6-

diaminopimelate

acetyl-CoA

3-ketoacyl-ACP

reductase: fabG

AICAR

an L-

asparaginyl-

[tRNA
Asn

]

SAICAR

a tetrahydrofolate

isocitrate

dehydrogenase:

icd

aldehyde

dehydrogenase:

aldA-2

pyruvate

ferredoxin

oxidoreductase,

alpha subunit:

SERP0856

alanine degradation

II (to D-lactate)

maltoheptaose

trp

[+ 3 isozymes]

2-oxoisovalerate

dehydrogenase

E2: SERP1076

seed germination

protein turnover

alcohol

dehydrogenase:

SERP2469

ammonium

a sulfurated

[sulfur

carrier]

glyceraldehyde

3-phosphate

dehydrogenase:

gapA-2

D-glucopyranose

[+ 2 isozymes]

a [ThiI

sulfur-carrier

protein]-S

-sulfanyl-

L-cysteine

5-hydroxy-3-[(3aS,4S

,5R,7aS)-7a-methyl-

1,5-dioxo-octahydro-1H-

inden-4-yl]propanoyl-CoA

cis-

aconitate

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

a tRNA
Ala

naphthoate

synthase: menB

maltohexaose

F6P

a [pyruvate

dehydrogenase

E2 protein] N
6

-S-

acetyldihydrolipoyl-

L-lysine

NAD

synthetase:

nadE

5-methyltetrahydropteroyltriglutamate--

homocysteine S-methyltransferase: metE

acetoacetyl-

CoA

glutamate

synthase

subunit

beta: gltD

3-methyladenine

CMP

nitrate

reduction IV

(dissimilatory)

pyruvate kinase: pyk

[+ 2 isozymes]

[+ 2 isozymes]

4-dimethylaminophenylazobenzene

acetate

6-phospho-beta-

galactosidase:

lacG

phosphopyruvate

hydratase: eno

fumarate

alpha-

glucosidase:

malA

D-alanine

D-glyceraldehyde

3-phosphate

D-xylulose

5-phosphate

Secondary Metabolite Biosynthesis

adenine

phosphoribosyltransferase: apt

manganese-

dependent inorganic

pyrophosphatase: ppaC

a peptidoglycan

with D,D

cross-links

(mycobacteria)

(2Z,4E)-2-

hydroxyhexa-

2,4-

dienedioate

a [PTS enzyme

I]-L-histidine

molybdopterin-

guanine

dinucleotide

biosynthesis

protein B: mobB

precorrin-2

ubiquinone/

menaquinone

biosynthesis

methyltransferase:

ubiE

D-glyceraldehyde

3-phosphate

N,N’-

diacetylchitobiose

alanyl-tRNA

synthetase:

alaS

ribose-5-

phosphate

isomerase

A: rpiA

glyceraldehyde

3-phosphate

dehydrogenase: gapA-1

succinyl-

diaminopimelate

desuccinylase: SERP2253

1,2-

dibutyrin

a (9Z)-3-

oxooctacos-

9-enoyl-[acp]

glyceraldehyde

3-phosphate

dehydrogenase:

gapA-1

gln

a peptide

asp

acetoacetyl-

CoA

phosphopyruvate

hydratase: eno

a nucleoside

aldehyde

dehydrogenase:

SERP1729

3-oxoacyl-ACP

synthase: fabH

a 1,2-diacyl-

sn-glycerol

3-diphosphate

prolipoprotein

diacylglyceryl

transferase: lgt

uridine

a (7Z,10Z,13Z,16Z

,19Z)-3-oxodocosa-

7,10,13,16,19-

pentaenoyl-[acp]

formate

superoxide

dismutase:

sodA

formate--

tetrahydrofolate

ligase: fhs

an unsulfurated

[sulfur carrier]

UDP-α-D-

glucose

deoxynucleoside

kinase: SERP0202

dihydroorotate

dehydrogenase

2: pyrD

UDP-N-

acetylmuramoyl-

tripeptide-

-D-alanyl-

D- alanine

ligase: murF

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

sn-

glycerol

3-phosphate

ribosomal

large subunit

pseudouridine

synthase

D: SERP0588

GDP

acetyl-CoA

acetyltransferase:

SERP0032

a cis,cis-

delta11,23-3-

oxo-C42:2-[acp]

arsenate

reductase:

arsC-1

hydrogen

peroxide

met

[+ 7 isozymes]

ornithine

carbamoyltransferase:

arcB-1

a tRNA
Arg

ThiS

adenylyltransferase:

SERP1858

an oxidized

azurin

acetyl-CoA

acetyltransferase:

SERP0220

an L-

histidyl-

[tRNA
His

]

a malonyl-[acp]

chorismate

synthase:

aroC

S-methyl-5’-

thioadenosine

1-(3-sn-

phosphatidyl)

-sn-glycerol

3-phosphate

β-D-glucose

6-phosphate

(2E,6E)-

farnesyl

diphosphate

DNA combined

with exogenous

DNA to form a

recombinational

junction

oxaloacetate

aldehyde

dehydrogenase:

SERP2080

3-oxoacyl-ACP

reductase: fabG

a 2-methyl

branched 2,3,4-

saturated

fatty acid

UDP-N-acetyl-

α-D-mannosamine

a cleaved

lipoprotein

signal peptide

ala

dCDP

long chain

fatty acid CoA

ligase: SERP0219

asp

dCDP

thiamin diphosphate

betaine

aldehyde

di-trans,octa-

cis-

undecaprenyl

phosphate

proline

degradation

dephospho-CoA

kinase: coaE

XMP

aconitate hydratase: acnA

ribonucleotide-

diphosphate

reductase

subunit beta: nrdF

2-iminoacetate

biotin

synthase: bioB

pseudouridine

phenylalanyl-

tRNA

synthetase

subunit

beta: pheT

acetate

kinase:

ackA

3’-

dephospho-CoA

enoyl-ACP

reductase:

fabI

a malonyl-[acp]

DMAPP

phosphoenol

pyruvate

sulfite reductase

subunit beta: cysI

betanidin

superpathway of purine nucleotides de novo biosynthesis II

malate

dehydrogenase:

mdh

H
+

an oxidized

cytochrome

c550

GDP-glucose

biosynthesis II

queuine

hydroxyethylthiazole

kinase: thiM

indole-

3-glycol

N
6

-dimethylallyladenosine
37

in tRNA

dethiobiotin

ornithine

CTP synthetase: pyrG

phosphoglycerate

mutase: SERP0476

5’-deoxyadenosine

a 10-

formyltetrahydrofolate

4-methyl-5(β-hydroxyethyl)

thiazole salvage (yeast)

cysteine

desulfurase:

sufS

aconitate

hydratase:

acnA

[DNA]

argininosuccinate

synthase: argG

a palmitoyl-

[acp]

a behenoyl-

[acp]

H
+

ribonucleotide-

diphosphate

reductase

subunit

alpha: nrdE

tributyrin

undecaprenyldiphospho-

muramoylpentapeptide beta-N-

acetylglucosaminyltransferase: murG

pyruvate

phosphate

dikinase: ppdK

acetyl-CoA

guanosine

thymidylate

synthase: thyA

3-oxoacyl-ACP

synthase: fabH

N-acetyl-

L-glutamate

adenosine

Co
2+

Mg
2+

acetyl-CoA

acetyltransferase:

SERP0220

NAD
+

NAD(P)
+

peptide

deformylase:

def-2

a CDP-

diacylglycerol

CTP

acyl-carrier

protein

a cis,cis-

delta19,31-3-

oxo-C50:2-[acp]

a negatively

supercoiled

DNA

(S)-3-methyl-

2-oxopentanoate

alpha-

glucosidase:

malA

enoyl-ACP

reductase:

fabI

1-acyl-sn-glycerol-

3-phosphate

acyltransferase:

SERP1291

IDP

glycerophosphoglycerol

triosephosphate

isomerase: tpiA

nicotinamide

a stearoyl-

[acp]

GAR

aldehyde

dehydrogenase:

aldA-2

6-phosphofructokinase:

pfkA

betaine aldehyde

dehydrogenase:

betB

SERP0465

pyruvate decarboxylation to acetyl CoA

a purine

base

GDP

glucosamine-

1-phosphate

acetyltransferase:

glmU

alcohol

dehydrogenase:

SERP2469

superpathway of

acetate utilization

and formation

phosphopantothenoylcysteine

decarboxylase/

phosphopantothenate--

cysteine ligase: coaBC

porphobilinogen

deaminase: hemC

geranyl

diphosphate

synthase: ispA

N5-CAIR

[+ 2 isozymes]

(2S,3S)-2,3-

dihydroxy-2,3-

dihydrobenzoate

aldehyde

dehydrogenase:

SERP2080

phosphotransacetylase:

eutD

N
6

-dimethylallyladenosine
37

in tRNA

3-methyl-2-

oxobutanoate

arginyl-tRNA

synthetase:

argS

3-oxoacyl-ACP

synthase: fabH

a ring-opened

7-methylguanine

in DNA

poly(ribitol

phosphate)

D-tagatofuranose

1,6-bisphosphate

D-ribulose

5-phosphate

3-methoxy-4-

hydroxyphenylglycolaldehyde

inositol

monophosphatase:

SERP1894

UMP

enoyl-ACP

reductase:

fabI

glycerol

acetyl-CoA
isopropylmalate

isomerase large

subunit: leuC

a pseudouridine
2457

in 23S rRNA

citrate

3-oxoacyl-ACP

synthase: fabH

an α-limit

dextrin

UDP-N-

acetylenolpyruvoylglucosamine

reductase: murB

sn-glycerol

3-phosphate

an L-

alanyl-

[tRNA
Ala

]

a (3R,7Z,10Z

,13Z,16Z,19Z)-

3-hydroxydocosa-

7,10,13,16,19-

pentaenoyl-[acp]

FGAM

aldehyde

dehydrogenase:

SERP1729

FMN

androsta-1,4-

diene-3,17-dione

D-alanine--

poly(phosphoribitol)

ligase subunit 2: dltC

fructose 1,6-

bisphosphate

acetate

ribonucleotide-

diphosphate

reductase

subunit

alpha: nrdE

phosphoenol

pyruvate

nucleoside-

triphosphatase:

SERP0734

a stearoyl-

[acp]

decanoyl-

[acyl-carrier-

protein]

reductase: fabI

5-cis, 7-

trans-3-oxo-

tetradecadienoyl-CoA

spermidine N1-

acetyltransferase:

SERP2470

glutamate

racemase:

murI

a [chaperone-

ATP]-[co-

chaperone]-

[scaffold

protein-

(2Fe-2S)

] complex

13-DPG

a dipetide with

an N-terminal

L-aspartate

3-phospho-D-glycerate

met

a 5-L-

glutamyl-

[peptide]

D-gluconate

6-phosphate

glyoxylate

1,4-

dihydroxy-

2-naphthoate

L-carnitine

choline

glycine betaine

glycine cleavage

a tRNA
His

gly

O-acetyl-

L-serine

a tetrahydrofolate

cysteine

synthase/

cystathionine

beta-synthase

family protein:

SERP0094

glycine

betaine

oxaloacetate

a carboxylated-

biotinylated

[BCCP dimer]

glutathione

SERP1838

2-keto-4-

pentenoate

hydratase:

SERP0061

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

1,6-anhydro-N-

acetyl-β-muramate

purine

nucleoside

phosphorylase:

deoD

luciferase:

SERP1187

[+ 2 isozymes]

Metabolic Regulator Biosynthesis

FMN

uridine

kinase: udk

(2R,3S)-3-

isopropylmalate

4-oxalocrotonate

tautomerase: dmpI

an N-

modified

aminoacyl-

[tRNA]

(2E,6E)-farnesyl

diphosphate

H
+

coproporphyrinogen

III oxidase: SERP1151

4’-phosphopantetheine

hypoxanthine

acetyl-CoA

UDP-N-acetyl-

α-D-glucosamine

eicosapentaenoate

acetyl

phosphate

3-phospho-D-glycerate

a (9Z)-3-

oxooctacos-

9-enoyl-[acp]

glutamate

dehydrogenase,

NAD-

specific: gluD

phosphopentomutase:

deoB

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

AtpDAtpG

threonine

synthase:

thrC

n-butanoate

AtpH

3-hydroxyacyl-

[acp]

dehydratase:

fabZ

adenosylcobyrate

AtpA

alpha-

glucosidase:

malA

glutathione

peroxidase:

gpxA-1

pyruvate

[+ 2 isozymes]

dihydrofolate

reductase: folA-1

an anion

phosphatidylglycerol

biosynthesis

I (plastidic)

androst-4-ene-3,17-dione

long chain

fatty acid CoA

ligase: SERP0219

phosphotransacetylase:

eutD

AtpC

nucleoside

diphosphate

kinase: ndk

acetaldehyde

mevalonate

diphosphate

decarboxylase:

mvaD

AtpFAtpE

[+ 2 isozymes]

[+ 2 isozymes]

3-oxoacyl-ACP

reductase: fabG

bifunctional N-

acetylglucosamine-

1-phosphate

uridyltransferase/

glucosamine-

1-phosphate

acetyltransferase:

glmU

a phosphate

monoester

D-threo-isocitrate

phe

dADP

fatty acid elongation -- saturated

S-2-methylbutryl-

CoA:FAD

oxidoreductase:

SERP1866

cytidine/

deoxycytidylate

deaminase:

SERP0204

SERP0329

L-homocysteine

peptidyl-

tRNA

hydrolase:

pth

cob(II)yrinate a,c-

diamide biosynthesis I

(early cobalt insertion)

alcohol

dehydrogenase:

SERP2112

respiratory

nitrate

reductase,

delta

subunit: narJ

perillate

hydrogen

selenide

phosphoenol

pyruvate

2-amino-5-

formylamino-6-

(5-phospho-D-

ribosylamino)

pyrimidin-

4(3H)-one

acyl-carrier

protein

2-methylacetoacetyl-

CoA

nicotinate

phosphoribosyltransferase:

SERP1450

5-hydroxyindole

acetate

superpathway of pyrimidine

deoxyribonucleoside salvage

gln

D-isomer specific 2-

hydroxyacid dehydrogenase

family protein: SERP1399

an inactive

ribonucleoside

triphosphate

reductase

4-aminobutyrate

degradation III

a methyl

jasmonate

3-dehydroshikimate

GlpT

DHAP

cytidine/

deoxycytidylate

deaminase:

SERP0204

1,4-dihydroxy-

2-naphthoate

biosynthesis I

2-oxoglutarate decarboxylation to succinyl-CoA

bifunctional

ornithine

acetyltransferase/

N-acetylglutamate

synthase

protein: argJ

6,7-

dehydrobaicalein

diphosphate

[+ 3 isozymes]

transketolase:

tkt

hydroxymethylpyrimidine

kinase: thiD-2

D-alanine

GntP

betanidin

degradation

glt

dipalmitoyl

phosphatidate

5-trans-3-oxo-

dodecenoyl-CoA

glycerophosphoserine

3-oxoacyl-ACP

reductase: fabG

nucleoside

diphosphate

kinase: ndk

an α-(γ-L-

glutamyl)-

L-amino acid

succinate

glutamine

amidotransferase

subunit PdxT: SERP0159

predicted ABC

transporter

of an

amino acid

UDP-N-

acetylmuramoyl-

L-alanyl-D-

glutamate

synthetase: murD

acetyl-CoA

octanal

glt

azoreductase:

SERP0206

lipoyl-adenylate

(S)-malate

bifunctional 3-deoxy-

7-phosphoheptulonate

synthase/chorismate

mutase: SERP1297

3-oxoacyl-ACP

synthase: fabF

DNA with

lesion

SERP1362

cysteine

synthase/

cystathionine

beta-synthase

family protein:

SERP0094

DHAP

nuclease

a cis,cis-

delta15,27-3-

oxo-C46:2-[acp]

phytenate

glucose-6-phosphate

isomerase: pgi

salicylate

fumarate

nicotinate

adenine

dinucleotide

inosine-5’-

monophosphate

dehydrogenase:

guaB

2-iminobutanoate

phosphoglycerate

kinase: pgk

α-D-galactose

6-phosphate

diphosphate

HPr kinase/

phosphorylase:

hprK

β-ketovaleryl-

CoA

Protein Degradation

acetyl-CoA

a CDP-

diacylglycerol

D-gluconate

6-phosphate

a cis,cis-

delta11,29-

3-hydroxy

C48:2-[acp]

an L-

threonyl-

[tRNA
Thr

]

2-succinylbenzoate

NADH

dehydrogenase:

SERP0524

a nucleoside

triphosphate

thymidylate

synthase: thyA

isocitrate

dehydrogenase:

icd

urocanate

formate

an

oligopeptide

glutamine

synthetase

FemC: femC

succinate

semialdehyde

dehydrogenase,

NAD
+

-dependent:

SERP2080

(2E)-3-[(3aS,4S,5R,7aS)

-5-hydroxy-7a-methyl-1-

oxo-octahydro-1H-inden-

4-yl]prop-2-enoyl-CoA

an S-sulfanyl-

[cysteine

desulfurase]-

S-sulfanyl-

[disordered-

form scaffold

protein]

complex

fumarate

arginine biosynthesis

I (via L-ornithine)

nucleoside

diphosphate

kinase: ndk

DNA-directed

RNA polymerase

subunit

delta: rpoE

uroporphyrinogen-

III methylase

SirB: SERP1988

a 3-

oxotetradecanoyl-

[acp]

a tRNA
Tyr

fructose 1,6-

bisphosphate

3,4-

dihydroxyphenylglycol

alcohol

dehydrogenase:

SERP2469

aldehyde

dehydrogenase:

SERP1729

a cis,cis-

delta5,17-3-

hydroxyC36:2[acp]

a malonyl-[acp]

ornithine-

-oxo-acid

transaminase:

rocD

DNA

without

lesion

NAD(P)H-dependent

glycerol-3-

phosphate

dehydrogenase: gpsA

purine

nucleoside

phosphorylase:

deoD

a tRNA
Ile

acetyl phosphate

a (2E)-

icos-2-

enoyl-[acp]

3-oxoacyl-ACP

synthase: fabF

ala

[+ 2 isozymes]

3-oxoacyl-ACP

reductase: fabG

protoheme IX

2-methylbutanol

phosphoglycerate

kinase: pgk

phosphoenol

pyruvate

UDP-N-

acetylmuramoyl-

L-alanine

DHAP

fructose-

bisphosphate

aldolase: fbaA

methyl

(indol-3-

yl)acetate

inosine-5’-

monophosphate

dehydrogenase:

guaB

acetylornithine

aminotransferase:

argD

a cis,cis-

delta9,27-3-

oxo-C46:2-[acp]

inosine-5’-

monophosphate

dehydrogenase:

guaB

L,L-diaminopimelate

3-ketoacyl-ACP

reductase: fabG

cardiolipin

synthetase: cls-1

glutamate

synthase-

related

protein:

SERP2041

   an

amino

 acid

a decanoyl-

[acp]

thiamine-phosphate

pyrophosphorylase:

thiE

O-succinylbenzoic

acid synthetase:

SERP1357

thymidylate

synthase: thyA

a hexanoyl-

[acp]

3-oxoacyl-ACP

synthase: fabF

undecaprenyl-diphospho-

N-acetylmuramoyl-L-

alanyl-γ-D-glutamyl-L-

lysyl- D-alanyl-D-alanine

1-deoxy-D-

xylulose

5-phosphate

asparagine

degradation I

5’-methylthioadenosine/

S-adenosylhomocysteine

nucleosidase: mtn

CTP

acetolactate

synthase 1

regulatory

subunit:

SERP1667

NADH

propanoyl-CoA

gln

acetyl-CoA

acetyltransferase:

SERP0220

L-arabinopyranose

CorA

D-glyceraldehyde

3-phosphate

α-maltose

2,3-

diphospho-

D-glycerate

aldehyde

dehydrogenase:

aldA-2

UDP-N-

acetylglucosamine 2-

epimerase: SERP1717

adenylate:persulfide

transferase: SERP1858

pyruvate

adenine and

adenosine salvage III

[+ 2 isozymes]

Carboxylate Degradation

GltS

an O
6

-

methylguanine

in DNA

diphosphate

uroporphyrinogen

decarboxylase: hemE

pyruvate

dTMP

3-oxoacyl-ACP

synthase: fabH

FMNH
2

5-methyltetrahydropteroyltriglutamate--

homocysteine S-methyltransferase: metE

an

unsulfurated

[sulfur

carrier]

NADP
+

pyruvate

kinase: pyk

3-oxoacyl-

ACP

reductase:

fabG

Hlb

3-oxo-

eicosatrienoyl-

CoA

N-acetyl-L-

glutamate 5-

semialdehyde

fructose-1,6-

bisphosphate

aldolase: fdaB

dethiobiotin

synthase: bioD

phosphoglyceromutase:

gpmA

3-methyl-2-

oxobutanoate

lipoate-protein

ligase A: SERP1097

femX

protein:

femX

a cis,cis-

delta11,23-3-

hydroxyC42:2-

[acp]

a carboxylic

ester

glyceraldehyde

3-phosphate

dehydrogenase: gapA-1

D-gluconate

phosphoribosylaminoimidazole-

succinocarboxamide

synthase: purC

3-oxoacyl-ACP

synthase: fabH

a [lysine-

biosynthesis-

protein LysW]-

C-terminal-γ-

(L-ornithyl)

-L-glutamate

HMP-PP

pyruvate fermentation

to acetate IV

D-alanine

CTP

synthetase: pyrG

urea

degradation II

ADP-D-

ribose

pyruvate

ferredoxin

oxidoreductase,

alpha subunit:

SERP0856

HMP-P

diacylglycerol

kinase: dgkA

formate

acetyltransferase:

pflB

D-lactate

dehydrogenase:

SERP2087

serine

hydroxymethyltransferase: glyA

[+ 4 isozymes]

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

3-oxoacyl-ACP

synthase: fabF

succinate

semialdehyde

coproporphyrinogen III

octanoyl-CoA

S-adenosylmethionine

synthetase: metK

a cation

adenylosuccinate

lyase: purB

13-DPG

(R)-lipoate

a polypeptide

n-propanol

a proteinogenic

amino acid

a (2E)-oct-

2-enoyl-[acp]

pyrimidine-

nucleoside

phosphorylase:

pdp

glutamate

dehydrogenase,

NAD-

specific: gluD

β-D-glucose
ATP

phosphoribosyltransferase: hisG

a polypeptide

H
2

AMP

a malonyl-[acp]

H
+

glycine betaine

biosynthesis II

(Gram-positive

bacteria)

arsenite

2’-

deoxyuridine

branched-chain

amino acid

aminotransferase:

ilvE

an

alkylated

adenine

in DNA

molybdopterin

molybdenumtransferase:

SERP1855

UTP

geranyl

diphosphate

uridine

malate dehydrogenase: mdh

hexulose-6-

phosphate

synthase:

SERP0216

3-hydroxyacyl-

CoA

dehydrogenase:

SERP2360

FGAR

ornithine

carbamoyltransferase:

arcB-2

SERP2399

thymidine

succinate

GTP pyrophosphokinase:

relA-2

3-deoxy-D-arabino-

heptulosonate-

7-phosphate

CTP

ribosomal

protein L11

methyltransferase:

prmA

an odd numbered

straight chain

2,3,4-saturated

fatty aldehyde

a butanoyl-

[acp]

GTP

cyclohydrolase:

SERP0212

[+ 2 isozymes]

pyrimidine

ribonucleosides salvage I

3-oxoacyl-

ACP

synthase:

fabH

a peptide

with a leader

sequence

ribonucleotide-

diphosphate

reductase

subunit

beta: nrdF

HMP-P

D-glyceraldehyde

3-phosphate

acetyl-CoA

methionine

aminopeptidase: map

branched-chain

amino acid

aminotransferase:

ilvE

phosphoglucomutase/

phosphomannomutase:

SERP2055

methionine biosynthesis III

malate

dehydrogenase:

mdh

valine

degradation II

acetyl-CoA

synthetase:

SERP2172

cys

a 3-

oxopimeloyl-

[acp]

methyl ester

met

5-oxoproline

α-iminosuccinate

lactose and

galactose

degradation I

uroporphyrinogen-III

3-hydroxy- 5-

cis, 7-trans-

tetradecadienoyl-CoA

tRNA (guanine-N(1)-)

-methyltransferase:

trmD

a (2E)

-but-2-

enoyl-[acp]

glycerophosphoryl

diester

phosphodiesterase

GlpQ: SERP0547

a proteinogenic

amino acid

aldehyde

dehydrogenase:

aldA-2

endonuclease

III: SERP0263

sulfate

acetoin degradation

[+ 2 isozymes]

ala

pyruvate

L-aspartate

oxidase: sdhA

O-acetylhomoserine

sulfhydrylase:

SERP0095

N-α-

acetyl-L-

methionine

H
+

Co
2+

pyruvate kinase: pyk

a carboxylate

O-D-alanyl-

poly(ribitol

phosphate)

(dimethylallyl)

adenosine tRNA

methylthiotransferase: miaB

a (5Z)-

tetracos-5-

enoyl-[acp]

7,8-dihydropteroate

8-amino-7-

oxononanoate

ser

aldehyde

dehydrogenase:

aldA-1

arg

malate

thiokinase:

sucC

7-cyano-7-

deazaguanine

reductase: SERP0394

L-1-glycero-3-

phosphocholine

1-deoxy-

L-glycero-

tetrulose

4-phosphate

[+ 3 isozymes]

GlpF

alpha-

glucosidase:

malA

a (3R)-3-

hydroxybutanoyl-

[acp]

D-sedoheptulose

7-phosphate

4-hydroxybutanoate

aminopeptidase:

SERP1417

thymidine

kinase: tdk

asparaginyl-

tRNA

synthetase:

asnC

triosephosphate

isomerase: tpiA

formate

xanthine

phosphoglycerate

kinase: pgk

guanylate

kinase: gmk

3-oxoacyl-ACP

reductase: fabG

pyruvate

kinase: pyk

3-phospho-

D-glycerate

3-ketoacyl-ACP

reductase: fabG

a long-chain

trans-2,3-

dehydroacyl-CoA

catalase:

katA

N-carbamoyl-

L-aspartate

3-ketoacyl-ACP

reductase: fabG

a [protein]-

L-tyrosine

dGTP

a (3R)-3-

hydroxyoctanoyl-

[acp]

2-oxoglutarate

β-D-

ribosylnicotinate

cytidylate

kinase: cmk

superpathway of heme biosynthesis

from uroporphyrinogen-III

UDP-N-α-D-

acetylmuramate

phospho-N-

acetylmuramoyl-

pentapeptide-

transferase: mraY

SERP2006

[+ 3 isozymes]

a (3Z)-docos-

3-enoyl-[acp]

SERP2008

D-ornithine

4-methyl-5-(2-

phosphonooxyethyl)

thiazole

3-methoxy-4-

hydroxyphenylglycol

arsenical

pump-

driving

ATPase:

arsA

a 5’-

phosphooligonucleotide

a cation

carbamoyl

phosphate

synthase

small

subunit:

carA

an unsulfurated

[sulfur carrier]

N-acetyl-

β-muramate

6-phosphate

L-serine dehydratase,

iron-sulfur-dependent,

alpha subunit: sdhA

a debranched

α-limit

dextrin

(S)-2,3,4,5-

tetrahydrodipicolinate

a 2-methyl

branched 2,3,4-

saturated

fatty acyl-CoA

orotate

trans, trans-farnesyl

diphosphate biosynthesis

folylpolyglutamate

synthase/

dihydrofolate

synthase: folC

a cis-

delta15-3-oxo-

C34:1-[acp]

acetylornithine

deacetylase:

SERP2048

3-ketoacyl-ACP

reductase: fabG

sulfatase:

SERP0379

3-ketoacyl-ACP

reductase: fabG

a reduced

cytochrome

c550

phosphopantothenoylcysteine

decarboxylase/

phosphopantothenate--

cysteine ligase: coaBC

citrate synthase: gltA

superoxide

homoserine

biosynthesis

nucleoside

diphosphate

kinase: ndk

met

L-carnitine

choline

glycine betaine

phosphotransacetylase:

eutD

(2Z,4Z)-2-hydroxyhexa-

2,4-dienoate

H
+

a [protein]

L-serine

phosphate

glyoxylate

carbamoyl-

phosphate

a kanamycin

3-ketoacyl-ACP

reductase: fabG

a purine

spermidine N1-

acetyltransferase:

SERP2470

6,7-dimethyl-8-

ribityllumazine

synthase: ribH

pyruvate

a (5Z)-3-

oxotetracos-

5-enoyl-[acp]

cobyrinate

prephenate

histidinal

ribose

degradation

N
10

-formyl-tetrahydrofolate biosynthesis

sulfate

orotate

SSQ1

chaperone:

dnaK

a branched-

chain

amino acid

aconitate

hydratase:

acnA

cysteine

biosynthesis I

FGAM

a trans-

hexacos-2-

enoyl-[acp]

histidinol

dehydrogenase: hisD

D-lactate

dehydrogenase:

SERP2087

3-oxoacyl-ACP

reductase: fabG

putrescine

fructose-1,6-

bisphosphatase:

SERP2076

3-hydroxy-

5-trans-

dodecenoyl-CoA

phospho-N-

acetylmuramoyl-

pentapeptide-

transferase: mraY

a trans-2-enoyl-CoA

arsenite

oxidation I

(respiratory)

predicted ABC

transporter

of an

oligopeptide

cyclic

pyranopterin

phosphate

quinolinate

nitrite reductase

[NAD(P)H], small

subunit: nirD

ribonucleotide-

diphosphate

reductase

subunit

alpha: nrdE

a 1,2-diacyl-

sn-glycerol

cysteine

synthase/

cystathionine

beta-synthase

family protein:

SERP0094

α-D-glucose

acetaldehyde

acetyl-CoA

glycerol-3-

phosphate

acyltransferase

PlsX: plsX

glyceraldehyde

3-phosphate

dehydrogenase: gapA-2

2,3,4-saturated

fatty acyl-

[acp]:NAD+

oxidoreductase:

fabI

phytenal

acetyl-CoA

synthetase:

SERP2172

histidine biosynthesis

ile

ATP

synthase

F0F1

subunit

epsilon:

atpC

pyruvate

fructose-1,6-

bisphosphate

aldolase: fdaB

AMP

di-trans,octa-

cis-undecaprenyl

diphosphate

GTP

cyclohydrolase:

SERP0212

chorismate

ornithine

carbamoyltransferase:

arcB-2

hypoglycin A

formate

an acyl

phosphate

pantothenate

kinase:

SERP1737

a (3R)-3-

hydroxydecanoyl-

[acp]

a malonyl-[acp]

thr

IMP

delta-

aminolevulinic

acid

dehydratase: hemB

an uncharged

tRNA

3-oxopimeloyl-

CoA

geranyltranstransferase: ispA

D-glucosamine

6-phosphate

dUMP

cys

glutathione

reductase:

pdhD

thymidylate

kinase: tmk

glycerate

dehydrogenase:

SERP1888

cysteinyl-

tRNA

synthetase:

cysS

fructose-

bisphosphate

aldolase: fbaA

malate:quinone

oxidoreductase: mqo-1

pyruvate kinase: pyk

SERP0422

alcohol

dehydrogenase:

SERP2112

Polymeric Compound Degradation

Apo-GcvH

ribulose-

phosphate 3-

epimerase:

rpe

dTDP

cobalt-

precorrin-5B

a glycerophosphodiester

L-citrulline
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