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Model SEED Biochemistry Database

Model SEED Homepage

*\Viewing reactions/compound on KEGG maps
eReactions and Compound pages

*Reaction data table

Compound data table

*Media data table
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Exploring the Biochemistry Database KEGG Maps

Map | Reactions | Compounds | Biomass Components | Media formulations |

Map Select

Glycolysis { Gluconeogenesis 47 31 42
Citrate cycle (TCA cycle) 28 20 22
Pentose phosphate pathway 39 32 39
Inositol metabolism 9 10 9

Pentose and glucuronate interconversions 62 53 jala]
Fructose and mannose metabalism 67 48 66

displaying 1 - 6 of 247
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Compound Page of Model SEED Database

Viewing data for compound cpd00061

Structural Cues used to calculate AG

Name of compound in KEGG

and publicly published

O O

C & L

DATABASE cpd00061
NAME Phosphoenolpyruvate, Phosphoenolpyruvic acid, PEP, phosphoenolpyruyate
FORMULA CIHIOEP
MASS 166
=
DELTAG -316.08
DELTAGERR 0.38973
STRUCTURAL cUES [prim_phos:1, wdblCww:l, WCOOn:1, YWdbICHZ:1, Origin:l, OCCC:1
— = — - . — m— E— <
DBLINKES KEGG:CO0074, IR904: pepn, 1&0358 cll_67, 1AGE12 che_107, IAFE92 pep, ISRE19:pep,
iaF1260:pep, 1IT341pep, idbaylyived: PHOSPHO-ENCOL-PYRUVATE, IND750:pep, YOS44:nen,
iPS189:pep, iMIGG1:pep, IN746:pep
PKA e T B W ] o B = =W | s T R |
STRUCTURE

models

Table of reactions
compound participates in.

(" Reactions involving compound cpd00061

Reaction

rsn00147

Name

ATP:pyruvate,water
phosphotransferase,

display iterns per page

displaying 1 - 50 of 69

Equation

H2 + ATP + Pyruvate
== Orthophosphate +

phosphoenolpyruvate synthase,[AMP +

ATP:pyruv ate water
phosphotransferase,
PPS,

phosphoenolpyruyatesynthase,

pyruvate,water dikinase

Phosphoenolpyruvate +
H+

Phosphoenolpyruvate
synthase (EC 2.7.9.2)

Subsystems

Pyruwate
metabolism I
anaplerotic
reactions, PEP

Glycolysis and
Gluconeogenesis,
including &rchaeal
enzymes

w

nest» |aste
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MaPp - RID
oogz02.7.9.2  |RO0199
ooyz0




Group contribution method for estimating AfG'°

eIn the group contribution method, the estimated AG™~ of a molecular is equal to the sum of
the estimated energies for the molecular substructures that make up the molecule

10

Group Angmup Count Uncertainty
[-COO] -82.2 2 0.3
[-OH],.. -42.2 1 0.4
[-CH=],10g 4.6 3 0.5
[-O-] -24.9 1 0.9
[>C=] 14.5 1 0.7
[>CH-],11g 5.5 2 0.6
[-CH,-] 0.9 1 0.1
[>C=]iing 9.7 1 1.0
[=CH,] 4.8 1 1.1
Chorismate: -176.8 = 2.3 kcal/mol

Number of groups 2
Uncertainty , .. = \/ Z (nig N Gi.o)
i

Jankowski et al, Biophysical Journal, 2008




Exploring the Biochemistry Database KEGG Maps

Map | Reactions | Compounds | Biomass Components | Media formulations |

Map Select

Glycolysis { Gluconeogenesis 47 31 42
Citrate cycle (TCA cycle) 28 20 22
Pentose phosphate pathway 39 32 39
Inositol metabolism 9 10 9

Pentose and glucuronate interconversions 62 53 jala]
Fructose and mannose metabalism 67 48 66
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Reaction Page of Model SEED Database

Viewing data for reaction rxn01871

DATABASE rxn018731
NAME acetyl-Cosienzyme ME-(dihydrolipoylilysine S-acetyltransferase, pyruvate dehydroggnase (dihydrolipoamide) reversﬂ:le,
iayiialpsamilamsssiiisansinacaanpananaiui-snnamsinio Eoriratrorecentairsetin ks tooeompound
EQUATION }&cet\;l—CDA + Dihydrolipoamide <= Cod + S-Acetyldihyvdrolipoamide
PATHWAY Glycolysis f Gluconeogenesis, Alanine and aspartate metabolism, Pyruvate metabolism, Glycolysis, Gluconeogenesis, rmdo0010,
DBLINKS BRGOMNME: r#n01871:ren06179, KEGG:RO2569, iA035%:r|_310, iNIE61:PDHbr, iIN748:PDHbr ame oT reactionin
(] .
DELTAG r VEF" and nuiblichad
DELTAGERR |2 NLUWJ Al UNITSIICU
THERMODYMNAMIC
REYERSIBILITY mOdeIs'
MAIN EQUATION !CDdDDDQE + cpd00449 <=2 cpd00B36
Reactants of reaction
(1) cpd00022¢ (1) cpd00449c
0 0, HS
0=FP—0"¢p ’
| £ NH2
| 0 = IPI [} “0OH
) 0 oH 0 HS
CH, H H J\
| N M
n—P--:-/\W W i
| 0
o CH, 0 il
Products of reaction
(1) cpd00010c (1) cpd0023ac
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T‘ l ] JJ\
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. i F o
| . o L . NHZ
| \'_'-I_-:J.: "
o "J/\|/‘\I‘\/N Mo
.;I, H, o 5 U




Click on this tab to view a table of all reactions in the Model SEED database

Model SEED Reaction Table

Mal  Reactions | §ompounds | Biomass Components | Media formulations |
. . ~ Ll o
display (50 |items per page 13,000 reactions in database
displaying 1 - 50 of 12980 next: |asts
£, 0 quatio F.ole i P RID
rxn00001 HZ0 + Pyrophosphate == (2) Orthophosphate + (2) H+ Inorganic pyrophosphatase (EC 3.6.1.1 ROOO0D4
3.6.1.1)
Manganese-dependent
inorganic pyrophosphatase (EC
3.6.1.1)
Inorganic pyrophospatase
Ppax
rsn00o00z H20 + (3] H+ + Urea-1-carbosylate == (21 COZ2 + (21 MH3 Allophanate bydrolase 2 Urea cycle and metabolism of  [3.5.1.54 ROOO0OS
subunit 1 (EC 3.5.1.54) amino groups
Atrazine degradation
Allophanate hydrolase (EC
3.5.1.54)
Allophanate bydrolase 2
subunit 2 (EC 3.5.1.54)
rxn00003 C02 + 2-Acetolactate <= (2) Pyruvate + H+ C5-Branched dibasic acid 2.2.1.8 RO000G
metabolism 4.1,3.18 ROO225
Pantothenate and Cod
biosynthesis
r=nd0o004 4-Hydroxy-4-methyl-2-oxoglutarate <= (2) Pyruvate Benzoate degradation via 4,1.3.17 ROOD0S
hydroxylation
CS5-Branched dibasic acid
rmetabolism
rxn00006 (2) H2OZ = (2) H2O + Oxygen Catalase (EC 1.11.1.6) 1.11.16 RODO09
rxnd0007 HZO + alpha,alpha-Trehalose <=3 (2) D-Glucose Trehalase (EC 3.2.1.28) Starch and sucrose metabolism |3.2.1.28 ROOO10
Cytoplasmic trehalase (EC
3.2.1.28)
r#n0000s (2] H20 <= H202 + (2] H+ 1.11.1.13 ROOO11
rxnd000g (2] GTP <== Pyrophosphate + P1,P4-Bis(5'-guanaosyl) 2.7.7.45 ROOD1Z
tetraphosphate
rxn00010 (2] Glyoxylate + H+ == CO2 + 2-Hydroxy-3-0x0propanoate Glyoxylate carboligase (EC Glyoxylate and dicarboxylate 4.1.1.47 RO0OO13
4.1.1.47) metabolism
r=nd0011 C02 + 2-{alpha-Hydroxyethylithiamine diphosphate <= Acetolactate synthase small Glycolysis f Gluconeodenesis 1.2.4.1 ROOD14
Pyruvate + Thiamin diphosphate + H+ subunit (EC 2.2.1.6), predicted, |Citrate cycle (TCA cycled 2.2.1.6
Archaeal type Valine, leucine and isoleucine  |4.1.1.1
biosynthesis
Pyruvate dehydrogenase E1 Pyruvate metabolismm
component (EC 1.2.4.1) Butanoate metabolism
Acetolactate synthase small
subunit (EC 2.2.1.6), predicted,
Archaeal type 2
Acetolactate synthase,
catabaolic (EC 2.2.1.6)
Pyruvate decarboxylase (EC
4.1.1.1)




Biochemistry Database in the SEED

*A biochemistry database was constructed combining content from the KEGG and 13 published
genome-scale models into a non-redundant set of compounds and reactions

(8000 rxn)

M. barkeri: iAF692 (620 rxn)

M. genitalium: iPS189 (263 rxn)
4 M. tuberculosis: iNJ661 (975 rxn)
E. coli: iAF1260 (2078 rxn) \ Combined
SEED Database K P. putida: iJN746 (949 rxn)

/ (12,103 rxn) €< S. aureus: iISB619 (649 rxn)

Acetinobacter: iAbaylyiv4 (874 rxn) ATk

.\..

rEIp!I

GG

B. subtilis: iAG612 (598 rxn)

B. subtilis: iYO844 (1020 rxn) \

E. coli: iJR904 (932 rxn)
H. pylori: ilT341 (476 rxn)

L. lactis: iAO358 (619 rxn) / \ S. cerevisiae: iIND750 (1149 rxn)

*Reactions were then mapped to the functional roles in the SEED based on EC number, substrate
names, and enzyme names:

REACTION COMPLEX FUNCTIONAL ROLE GENE
Sbuntt bota (FC 161 > PeB100
NAD*+ NADPH <—-> NADH + NADP* —>» Gene complex < T
NAD(P) transhydrogenase > peg.101

alpha subunit (EC 1.6.1.2)
www.theseed.org/models/



Click on this tab to view a table of all reactions in the Model SEED database

Model SEED Reaction Table

lion

Mal  Reactions | §ompounds | Biomass Components | Media formulations |
display &0 iterns per page H H
. Table is paginated
displaying 1 - 50 of 12980 next: |asts
e g 0 quatio Role i P RID
rxn00001 T g ) o Inorganic pyrophosphatase (EC 3.6.1.1 ROOO0D4
Search by compound name [°"”
Manganese-dependent H
inorganic pyrophosphatase (EC Llnks to KEGG
3.6.1.1)
o
Inorganic pyrophospatase Map In Map tab
Ppax
rsn00o00z H20 + (3] H+ + Urea-1-carbosylate == (21 COZ2 + (21 MH3 Allophanate bydrolase 2 Urea cycle and metabolism of §3.5.1.54 ROOO0OS
subunit 1 (EC 3.5.1.54) amino groups
Atrazine degradation
Allophanate hydrolase (EC
3.5.1.54)
Allophanate bydrolase 2
subunit 2 (EC 3.5.1.54)
rxn00003 C02 + 2-Acetolactate <= (2) Pyruvate + H+ C5-Branched dibasic acid 2.2.1.8 RO000G
metabolism 4.1,3.18 ROO225
Pantothenate and Cod
biosynthesis
rsn00004 4-Hydroxy-4-methyl-2-ozoglutarate <= (2) Pyruvate Benzoate degradation via 4.1.3.17 ROOODS
hydroxylation
CS5-Branched dibasic acid
rmetabolism
rn00006 (21 H20Z == (2] H20O + Oxygen Caralase (FC1.171.1.61 1.11.1.6 RO0009
rxnd0007 HZO + alpha,alpha-Trehalose <=3 (2) D-Glucose Trehalase (EC 3.2.1.28) Starch and sucrose metabolism 3.2I1.28 I ROOJ10
Cytoplasmic trehalase (EC unCtlona ro es o reac‘
3.2.1.28)
r#n0000s (2] H20 <= H202 + (2] H+ 1.11.1.13 ROOO11
r¥n00009 (2) GTP ==> Pyrophosphate + P1,P4-Bis(5'-guanosyl) 2.7.7.43 ROOO12
tetraphosphate
rxn00010 (2) Glyoxylate + H+ =» COZ + 2-Hydroxy-3-0xopropanoate Glyoxylate carboligase (EC Glyoxylate and dicarboxylate 4.1.1.47 RO0O013
4.1.1.47) metabolism
r=nd0011 C02 + 2-{alpha-Hydroxyethylithiamine diphosphate <= Acetolactate synthase small Glycolysis f Gluconeodenesis 1.2.4.1 ROOD14
Pyruvate + Thiamin diphosphate + H+ subunit (EC 2.2.1.6), predicted, |Citrate cycle (TCA cycled 2.2.1.6
Archaeal type Valine, leucine and isoleucine  |4.1.1.1

Pyruvate dehydrogenase E1
component (EC 1.2.4.1)

Acetolactate synthase small
subunit (EC 2.2.1.6), predicted,
Archaeal type 2

Acetolactate synthase,
catabaolic (EC 2.2.1.6)

Pyruvate decarboxylase (EC
4.1.1.1)

biosynthesis
Pyruwate metabolism
Butanoate metabolism




Model SEED Compound Table

Click on this tab to view a table of all compounds in the Model SEED database

Map | Reactionsf§ Compounds JBiomass Companents | Media formulations |

Sort by Column headers e.g. largest
display iterms per page
dspivpenmsac 820 sSmallest mass N

Compound Name Formula | Mass iZEGG Map KEGG CID Maodel ID
cpdodool HZ 0, HzO 18 Oxidative phosphorylation Cco13z8 01328
\Water, Photosynthesis cooool cooool
HO-, Carbon fixation in nhotosynthetic cpdd0969
OH-, arganisms \WATER
h2o Riboflavin metabolism h2o
Arnyotrophic lateral sclerosis (ALS) chs_1
chs_152
N cll_39
cpddoooz ATF, C10H13NSO13P3 (S04 Ouidative phosphorylation CEEﬁDf_‘I( %DER
Adenosing 5'-triphosphate, Photosynthesis S EGG
atp Purine metabolism atp
Purorycin biosynthesis cl H
Zeatin hionsynthesis Maps cﬂjﬁt Contaln
Calcium signaling pathway cll_0
Neurpactive ligand-receptor interaction
Type II diabetes mellitus com p Ou nd
Parkinson's disease
cpdaoonz MaD+, C21HZ26M70O14P2 (662 e T T T =" |coooos Coooos3
MAL, Glutarmate metabolism MNAD
Micotinamide adenine dinucleotide, Micotinate and nicotinamide metabolism nad
DPM, chs_ 61
Diphosphopyridine nucleotide, chs_35
Madide, chs_150
Micotinamideadeninedinucleotide, oll_22
nad had+
cpddooo4 MADH, C21H27HNTO14PZ |663 Ouxidative phosphaorylation coooo4 Coooo4
DPMH, Calcium signaling pathway cpd 15266
Micotinamide adenine dinucleotide - reduced, MNADH
Micotinamideadeninedinucectide-reduced, nadh
nadh chs_37
cll_23
cll_19
cpdd0oos ManPH, C21IHZ27NTFO17P3 742 Photosynthesis coooos cpd15267
TPMNH, Glutathione metabolism Coooos
Micotinamide adenine dinucleotide phosphate - NADPH
reduced, nadph
Micotinamideadeninedinuclectidephosphate- chs_23
reduced, chs_63
nadph cll_61
cpd00006 NADP +, C21HZENFOL17P3 |741 Photosynthesis CO0006 CO0006
NADP, Glutathione metabolism NADP
MNicotinamide adenine dinucleotide phosphate, Micotinate and nicotinamide metabolism nadp
beta-Nicotinamide adenine dinuclectide phosphate, chs_26
TPM, oll_63
Triphosphopyridine nucleotide, nadp+

MNicotinamide adenine dinucleotide phosphate -,
Nicotinamideadeninedinuclectidephosphate,
nadp

cpd0oon7? Owyagen, 0z 3z Oxidative nho_snhorvlation cooooy Coooo7

P T e dA A




Model SEED Media Table

Click on this tab to view a table of all media formulations in the Model SEED database

Map | Reactions | Compounds ‘ Biomass Cornpnnentsl Media formulations

Media Formulations Currently Available in the Database

Sort and search by media name or by céffigoulitf fidine

nexts |ast»
sH"y 4 ' A . ' ; L= y L= v ; |cpd00063, cpd00137, cpd00099, cpd00058, cpd10516, cpd00027, cpd00023,
Succinate, H20, H+, Sodium, NH3, Oxygen, Orthophosphate, Sulfate, HCO3-, |cpd00100, cpd00036, cpd00001, cpd00067, cpd00971, cpd00013, cpd00007,
sl . cpd00048, cpd00242, cpd00205
ArgonnelLBMedia Hydrogen sulfide, §ipoate, Thiamin monophosphate, CMPE, UMP, AMP, GMP, cpd00239 8 cpd00541, cpd00793, cpd00046, cpd00091, cpd00018, cpd00126,
m ine, L-Alanine, L-Arginine, Arsenic acid, L-Aspartate, ErTS T, cpd00182, cpd00035, cpd00051, cpd01048, cpd00041, cpd000E3,
Calcium, Cadmium, chromate, L-Cystine, Deoxyadenosine, Deoxycytidine, cpd01012, cpd11595, cpd00381, cpd00438, cpd00654, cpd10516, cpd00393,
Fe3+, Folate, D-Glucose, L-Glutamate, Glycine, H+, H20, Hg2+, L-Histidine, |cpd00027, cpd00023, cod00033, cpd00067, cpd00001, cpd00531, cpd001189,
Hypoxanthine, L-Isoleucine, Inosine, Potassium, L-Leucine, L-Lysine, cpd00226, cpd00322, cpd00246, cpd00205, cpd00107, cpd00039, cpd000ED,
L-Methionine, Magnesium, Sodium, Nicotinate, L-Phenylalanine, cpd00254, cpd00971, cpd00218, cpd00066, cpd00009, cpd00644, cpd00129,
Orthophosphate, Pantothenate, L-Proline, Riboflavin, L-Serine, Sulfate, cpd00220, cod00054, cpd00048, cpd00161, cpd00184, cpd00065, cpd0ODES,
L-Threonine, Thymidine, L-Tryptophan, L-Tyrosine, Uracil, Uridine, L-Valine, cpd00092, cod00249, cpd00156, cpd00034, cpd0D007, cpd00099, cpd0O0SE,
Zinc, Oxygen, Chloride, Copper2, Cobalt, Manganese, Fe2+, Heme, Pyridoxal, |cpd00149, cpd00030, cpd10515, cpd00028, cpd00215, cpd03424
Vitamin B12
ArgonnelLBMedia_jose CMP, Calcium, Fe3+, D-Glucose, Potassium, Magnesium, Sulfate, Zinc, cpd00046, cpd00063, cpd10516, cpd00027, cpd00205, cpd00254, cpd00048,
Oxygen, Chloride, Copper2, Cobalt, Manganese cpd00034, cod00007, cod00099, cpd00058, cpd00149, cpd00030
ArgonneNMSMedia Hydrogen sulfide, L-Arginine, L-Alanine, L-Asparagine, L-Aspartate, Biotin, cpd00239, cpd00051, cpd00035, cpd00132, cpd00041, cpd00104, cpd00137,
Citrate, Cobalt, Chloride, Copper2, L-Cysteine, Fe3+, Folate, D-Glucose, cpd00149, cod00099, cpd00058, cpd00084, cpdi0516, cpd00393, cpd0QD27,
L-Glutamine, L-Glutamate, H+, H20, L-Histidine, L-Leucine, L-Lysine, cpd00053, cpd00023, cpod00067, cpd00001, cpd00119, cpd00107, cpd00039,
L-Methionine, Manganese, Molybdate, Nicotinate, L-Phenylalanine, cpd00060, cpd00030, cpd11574, cpd00218, cpd00066, cpd00009, cpd00129,
Orthophosphate, L-Proline, Riboflavin, L-Serine, Thiamin, L=Threonine, cpd00220, cod00054, cpd00305, cpd00161, cpd00065, cpd00069, cpd00156,
L-Tryptophan, L-Tyrosine, L-\Valine, Calcium, Potassium, Magnesium, Oxygen, |cpd00063, cpd00205, cod00254, cpd00007, cpd00034, cpdi0515, cpdD0322,
Zinc, Fe2+, L-Iscleucine, Pyridoxal, Vitamin B12 cpd00215, cpd03424
BHI Chorismate, Adenosine, L-Alaning, L-Arginine, Arsenic acid, L-Aspartate, cpd00216, cpd00182, cpd00035, cpd00051, cpd01048, cpd00041, cpd00063,
Calcium, Cadmium, chromate, L-Cystine, Deoxyadenosine, Deoxycytidine, cpd01012, cpd11595, cpd00381, cpd00438, cpd00654, cpd10516, cpd00393,
Fe3+, Folate, D-Glucose, L-Glutamate, Glycine, H+, H20, Hg2+, L-Histidine, |cpd00027, cod00023, cod00033, cpd00067, cpd00001, cpd00531, cpd00118,
Hypoxanthine, L-Isoleucine, Inosine, Potassium, L-Leucine, L-Lysine, cpd00226, cod00322, cod00246, cpd00205, cpd00107, cpd00039, cpd0QDED,
L-Methionine, Magnesium, Sodium, Nicotinate, L-Phenylalanine, cpd00254, cod00971, cpd00218, cpd00066, cpd00009, cpd00644, cpd0O129,
Orthophosphate, Pantothenate, L-Proline, Riboflavin, L-Serine, Sulfate, cpd00220, cpd00054, cpd00048, cpd00161, cpd00184, cpd00065, cpd0ODES,
L-Threonine, Thymidine, L-Tryptophan, L-Tyrosine, Uracil, Uridine, L-Valine, cpd00092, cod00249, cpd00156, cpd00034, cpd00007, cpd00084, cpd00D53,
Zinc, Oxygen, L-Cysteine, L-Glutamine, trans-4-Hydroxy-L-proline, Ascorbate, |cpd00851, cpdd0059, cod00443, cpd00104, cpd00098, cpd0001Q, cpdDO05E,

Compound name and ID link to compound page
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