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Oxidoraductases.

Acting on the CH-OH group of donors.

With NAD({+) or NADP{+) as accepltor.

With a cytochrome as acceptor.

With oxygen as acceptoer.

With a disulfide as acceptor.

With a guinone or similar compound as acceptor.
With other acceptors. .
Acting on the aldehyde or oxo group of donors.
With NAD(+) or NADP(+) as acceptor.

With a cytochrome as acceptor.

With oxXygen as acceptor.

With a disulfide as acceptor.

With an iron-sulfur protein as acceptor.

With other acceptors.
Acting on the CH-CH group of denors.

With NAD(+} or NADP({+) as acceptor.

With a cytochrome as acceptor.

With oxygen as acceptor.

With a quinone or related compound as acceptor.
With an iron-sulfur protein as acceptaor.

With other acceptors.

Acting on the CH-NH{2) group of donors.

With NAD{+) or NADFP{(+] as acceptor.

With a cytochrome as acceptor,

With ozygen as acceptor.

With a disulfide as acceptoer.

With an iron-sulfur protein as acceptor.

With other acceptors.
Acting on the CH-NH group of donors.

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

With oxygen as acceptor.

With a gisulfide as acceptor.

With a guinone or similar compound as acceptor.
with other acceptors.

beting on NADH or NADPH.

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

With a cytochrome as accgeptor.

With a disulfide as acceptor.

With a gquinope or similar compound as acceptor.
With a nitrogenocus group as acceptor.

With a flavin as acceptor.

With other acceptors.
Acting on other nitrogenous compounds as donors.
With a cytochrome as acceptor.

With oxygen as acceptor.

With an iren-sulfur protein as acceptor.

With other acceptors.
Acting on a sulfur group of donors.

With NAD(+) or WADP{+) as accesptor.

With a cytochrome as acceptor.

With oxygen as acceptor.

with a disulfide as acceptor.

With a quincne or similar compound as sccgptor.



With an iron-sulfur protein as acceptor.
With other acceptors.
Acting on a heme group of donors.

With oxygen as acceptor.

With a nitrcgenous group as acceptor.
With other accepters.

Acting on diphenels and related substances as donors.
With NAD(+) or NADP(+) as acceptor.

With a cytochrome as acceptor.
With oxygen as acceptor.
With other acceptors.

Acting on a peroxXide as acceptor

Acting on hydrogen as donor.
With NAD{+} or NADP(+} as acceptor.

With a cytochrome as acceptor.
With other acceptors.

Acting on single donors with incorporation of molecular oxygen.
With incorporation of two atoms of oxygen.

With incorporaticn of one atom of oxygen.
Miscelilaneous (requires further characterization).

Acting on paired donors with incorporation of molecular oxygen.
With 2-oxoglutarate as one donor, and incerporation of one atom
With NADH or MADPH as one denor, and incorporation of two atoms
With MNADH or NADPH as one donor, and incorporation of one atom
With reduced fiavin or flavoprotein as one donor, and
With a reduced iron-sulfur protein as one donor, and
With reduced pteridine as one dener, and incorporation of one
With ascorbate as one donor, and incorporation cof one atom of
With another compound as one donor, and incorporation of one
Miscellaneous {requires further characterization).

Acting on superoxide radicals as accepteor.

Oxidizing metal ions.

With NAD(+) or NRDP{+) as acceptor.
With oxygen as acceptor.

Acting on -CH(2) groups.

With NAD{+) or NADP(+) as acceptor.
With oxygen as acceptor.

With a disulfide as acceptor.

With other acceptors.

Acting on reduced ferredoxin as deonor.
With NAD(+) or NADP(+} as acceptor.
With dinitrogen as acceptor.

With H(+) aszs acceptor.

Acting on reduced flavedoxin as donor.
With dinitrogen as acceptor.

Other oxidoreductases.

Transferases.

Transferring one-carbon groups.

Methyltransferases.
Hydroxymethyl-, formyi- and related transferases.
Carboxyl- and carbamoyltransferases.
Amidinotransferases.
Transferring aldehyde or ketone residues.
Acyltransferases.
Acyltransferases,

[peroxidases).
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Amincacyltransferases.
Glycosyltransferases.
Hexesyltransferases.
Pentosyltransferases.

Transferring other glycosyl groups.

Transferring alkyl or aryl groups, other than methyl groups.

Transferring nitrogenous groups.
Transaminases {aminotransferases).
Oximinotransferases.
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Transferring other nitreogenous groups.

Transferring phosphoreus-containing groups.
Phosphotransferases with an alcohol group as acceptor.
Phosphotransferases with a carboxyl group as acceptor.
Phosphotransferases with a nitrogencus group as accepltor.
Phosphotransferases with a phosphate group as acceptor.
Diphosphotransferages.

Nuclectidylitransferases.
Transferases for other substituted phosphate groups.
Phesphotransferases with paired acceptors.
Transferrihg sulfur-containing groups.
Sulfurtransferases.
S3ulfotransferases.
CoA-transferases.
Transferring selenium-containing groups.
Hydrolases.
Acting on ester bonds.
Carbeoxylic ester hydrolases.
Thiclester hydrolases.
Phosphoric moncester hydrolases.
Phosphoric diester hydrolases.
Triphosphoric moncester hydreolases.
sulfuric ester hydrolases.
Diphospheric monoester hydrolases.
Phosphoric triester hydroclases.
Exodecxyribonuclieases producing 3'-phosphomonoesters.
Exoribonucleases producing 5'-phosphomencesters.
Exoribonucleases producing cther than 5'-phosphomonoesters.
Exonucleases active with either ribko- or deoxyribonucleic acid
Exonucleases active with either ribo- or decxyribenucleic acld
Endodecxyribonucleases producing 5'-phosphomonoesters.
Endedeonyribonucleases preducing other than 5'-phosphomonoesters.
Site-specific endodeoxyribonucleases specific for altered hases.
Endoribonucleases producing 5'-phosphomoncesters.
Endoribonucleases producing other than 5'-phosphomonoesters.
Endonucleases active with either ribo- or deoxyribonucleic acid
Endonucleases active with either ribo- or deoxyribonucleic acid
Glycosidases.
Hydrolysing O-glycosyl compounds.
Hydrolysing N~glycosyl compounds.
Hydrolysing S-glycosyl compounds.
Acting on ether bonds.
Thioether hydrelases.
Ether hydrolases.

Acting on peptide bonds (peptide hydrolases).

Amincpeptidases.

Dipeptidases.

Dipeptidyl-peptidases and tripeptidyl-peptidases.
Peptidyl-dipeptidases.

Serine-type carboxypeptidases.
Metallocarboxypeptidases.

Cysteine-type carboxypeptidases.

tmega peptidases.

Serine endopeptidases.

Cysteine endopeptidases.

Aspartic endopeptidases.

Metalloendopeptidases.

Endopeptidases of unknown catalytic mechanism.

Acting on carhon-nitrogen bonds, other than peptide bonds.
In linear amides.

In cyclic amides.
In linear amidines.
In cyclic amidines.
In nitriles.
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In other compounds.
Acting on acld anhydrides.
In phosphorous-containing anhydrides.
In sulfonyl-¢ontaining anhydrides.
Acting on carbon-carbeon bonds.
In ketoric substances.
Acting on halide bonds.
In C-halide compounds.

RActing phosphorus—nitrogen bonds.

Acting sulfur-nitrogen bonds.

Acting carbon-phosphorus bonds.

Acting sulfur-sulfur bonds.

Lyases.

Carben-carbon lyases.
carbory-lyases.
Aldehyde-lyases.
Cxo-acid-lyases.

Other carbeon-carbon lyases.

Carbon-oxygen lyases.

Hydro-lyases.
Acting on pelysaccharides.
Other carbon-oxygen lyases.

Carbon-nitrogen lyases.

Ammonia-lyases.
Amidine-lyases.

Amine-lyases.

Other carbon—nitrogen-lyases.

Carbon-sulfur lyases.

Carbon-halide lyases.

Phosphorus-oxygen lyases.

Other lyases.

Isomerases.

Racemases and epimerases.

Acting on amino acids and derivatives.
Acting on hydroxy acids and derivatives.
Acting on carbohydrates and derivatives.
Acting on other compounds.

Cis-trans-iscomerases.

Intramolecular oxXidoreductases.
Interconverting aldoses and ketoses.
Interconverting keto- and encl- groups.
Transpesing C==C groups.

Transpesing S-5 bends.
Other intramclecular oxidoreductases.

Intramolecular transferases (mutases).
Transferring acyl groups.
Phosphotransferases {phosphomutases).
Transferring aming groups.
Transferring other groups.

Intramoclecular lyases.

Other isomerases.

Ligases.
Forming carbon-oXygen bonds.

Ligases forming. amincacyl~tRNA and related compounds.

Forming carbon-sulfur bonds.
Acid--thiol ligases.

Forming carkon-hitrogen bonds.
Acid--ammonia (or amine) ligases
Acid--amino-acid ligases
Cycle-ligases.

Other carbon--nitrogen ligases.

Carbon--nitroegen ligases with glutamine as amido-N-~donor.

Forming carbeon-carben bonds.
Forming phosphoric ester bhondszs.

(amide synthases).
(peptide synthases).
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(1) Ribulose-1,5-bisphosphate carboxylase

Ribulose-1,5-bisphosphate + CO, + H;0 ——P»  2( 3-Phosphoglycerate )
(2) 3-Phosphoglycerate kinase

3-Phosphoglycerate + ATP = 13- Phosphoglycerate + ADP

(3) NADP: Giyceraldehyde-3- phosphate dehydrogenase
1,3-Bisphosphglycerate + NADPH+H™ = Glyceraldehyde-3- phosphate+ NADP + Pj
(4) Triose-phosphate isomerase

Glyceraldehyde-3- phosphate ———»  Dihydroxyacetone-3-phosphate

(5) Aldolase
Glyceradehyde -3- phosphate + Dihydroxyacetone-3- phosphatg —=——J- Fructose-1,6- bisphosphate

{6) Fructose-1, 6- bisphosphate phosphatase

Fructose-1,6- bisphosphate + H,Q0 === Fructose-6- phosphate + Pi

(7) Transketolase

Fructose-6- phosphate + Glyceradehyde-3- phosphate ———J#= Erythrosc-4 - phosphate

+ Xylulose-5- phosphate

(8) Aldolase

Erythrose-4 - phosphate + Dihydroxyacetone -3- phosphate = Sedoheptulose-1,7-bisphosphate
(9) Sedoheptulose-1,7- bisphosphate phosphatase

Sedoheptulose-1.7- bisphosphate + H;O ———» Sedoheptulose-7-phosphate + Pi
{10) Transketolase

Sedoheptulose-7- bisphosphate + Glyceraldehyde -3- phosphate ————»  Ribose-53- phosphate
+Xylulose-5-phosphate

{11) Ribulose-5-phosphate epimerase
Xylulose-5-phosphate = Ribulose-5- phosphate
(12) Ribose-5- phosphate isomerase
Ribose-5- phosphate ———J» Ribulose-5- phosphate
(13) Ribulose-5-phosphate kinase
Ribulose-5- phosphate + ATP ———3» Ribulose-1,5- bisphophate + ADP
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(1) Phosphoenolpyruvate ( PEP ) carboxylase
Phosphoenolpyruvate+HCO'3' ——P_ Onxaloacetate (OAA) +Pi

(2) NADP malic acid dehydrogenase

Oxaloacetate + NADPH+H' ———J» Malate + NADP*

(3) Aspartate aminotransferase

Oxaloacetate + Glutamate ———==J» Aspartate + « - Kefoghutarate

(4) NAD( P) malic enzyme .
Malate + NADP* ——Jp» Pyruvate + CO, + NADPH+H'

(5) Phosphoenolpyruvate carboxykinase
Oxaloacetate + ATP =3 Phospoenolpyruvate + CO; + ADP

(6) Alanine aminotransferase

Pyruvate + Glutamate —J Alanine + a. -Ketoglutarate

(7) Pyruvate - Orthophosphate dikinase
Pyruvate + Pi + ATP =———3» Phosphoenolpyruvate + AMP + Pyrophosphate

) lls s A AV pr 0500 ey a0l Bl ML - 0
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(1) Ribulose-1,5- bisphosphate oxygenase
Ribulose-1,5- bisphosphate + 0, ——p 2-Phosphoglycolate + 3-Phosphoglycerate { 3-PGA)

(2) Phosphoglycolate phosphatase

Phosphoglycolate + H{O ——=p» Glycolate + Pi

(3)Glycolate oxidase

Glycolate + Oy ——p Glyoxylate + H:O»

oSty sl 3V HpOy Jn Catalase @5l 2y

{(4) Glyoxylate : Glutamate aminotransferase

Glyoxylate + Glutamate e Glycine + o - Ketoglutarate

(5) Glycine decarboxylase

Giycine + NAD® + H,. folate + H;0 ——# NADH+H" + CO, + NH; + Methylene H, — folate

{6) Serine hydroxymethyltransferase

Methylene Hy- folate + H;O Glycing =g Serine + Hy- folate

{7) Serine aminotransferase

Sering + o - Ketoglutarate ——=——d» Hdroxypyruvate + Glutamate

(8) Hydroxypyruvate reductase

Hydroxypyruvaie+ NADH+H' ~————» Glycerate + NAD*

(9) Glycerate kinase

Glycerate + ATP ———» 3- Phosphoglycerate + ADP

has Ll f Sl Y Adeadd) Ml
(Taiz and Zeiger, 1998)
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