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Table 1  The enzymes involved in the Entner-Doudoroff glycolytic pathway in Archaea.

Enzyme Pathway Substrate/cofactor Sequence character Catalytic speciality Source/Reference
Glucose dehydrogenase  ED Glucose, Homologous to Oxidation of galactose TA[11], TT[33], HM[37],
NAD(P)* alcohol dehydroge- SSO[18], STO[38],
nases with Zn** PTO[22]
Gluconate dehydratase ~ ED Gluconate Lys159Xaal60Lys1 Dehydration of galactarate, SSO[8], TT[13]
61 motif activation by phosphoryla-
tion with protein kinase
2-keto-3-deoxy glucon- sp ED 2-keto-3-deoxy- KDG and ATP ATP dependence SSO[12], STO[9], HS[34]
ate kinase gluconate, ATP binding amino
acids
2-keto-3-deoxy-6-phosp sp ED 2-keto-3-deoxy- N-acetylneuraminate Cleavage of 2-keto-3-deoxy- SSO[13], STO[40],
hoglu-conate aldola-se 6-phosphogluco- lyase supe- 6-phosphogalactonate, bifunctional TT[13]
nate rfamily (KDG/KDPG aldolase)
Glyceralde- sp ED Glyceralde- aldehyde Allosteric regulation by metabolites in SSO[14], TT[15], MF[23]
hyde-3-phosphate hyde-3-phosphate dehydroge- glycolysis
dehydrogenase NAD(P)* nase super-
family
Phosphglycera- ED,EM 3-Phosphglycer- Alkaline phosphate-  2,3-diphosphoglycerate dependence MJ[19], SSO[20], PF[21]
te mutase ate, divalent metal se super f-amily, and independence types
ions con-served Trp
residue
Enolase ED,EM 2-Phosphglycer-ate, Homologous to Thermostability PF[40]

divalent metal ions enolase from Eukar-
ya and Bacteria

Pyruvate kinase ED,EM Phosphoenolpyr- Absence of con- Independence on K* AFU[10], APE[10],
uvate,  ADP/AMP, served Glu for K* PAE[10], TT[16],
divalent metal ions binding PF[36]

2-keto-3-deox- np ED 2-keto-3-deoxy- N-acetylneuraminate Cleavage of 2-keto-3- SSO[13], STO[39],

ygluconate aldolase gluconate lyase supe- deoxygalactonate, bifunctional TT[13]
rfamily (KDG/KDPG aldolase)

Glyceraldehyde  dehy- np ED Glyceraldehyde, Aldehyded- Oxidation of hydroxyl alde- PTO[31], TA[31]

drogenase NADP* ehydrogen- hyde such as GA,GAP,

ase superf- glycolaldehyde
amily

Glycerate kinase np ED Glycerate, ATP MOFRL doma- 2-phosphoglycerate forming, phos- TA[27], TT[29],

in,seven conserved  phoryl donor specific- PTO[28], PH[30]

catalytic amino acids ity,thermostability
and Glycine loop

Abbreviations: TA, Thermoplasma acidophilum; TT, Thermoproteus tenax; HM, Haloferax mediterranei; SSO, Sulfolobus solfataricus; STO,
Sulfolobus tokodaii; PTO, Picrophilus torridus; HS, Halococcus saccharolyticus; MF, Methanothermus fervidus; PF, Pyrococcus furiosus; MJ,
Methanocaldococcus jannaschii; AFU, Archaeoglobus fulgidus; APE, Aeropyrum pernix; PAE, Pyrobaculum aerophilum; PH, pyrococcus
horikoshii. Sp: semi-phosphorylative, np: non-phosphorylative.
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The unique Entner-Doudoroff (ED) glycolysis pathway of glucose in
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Abstract: Glucose is degraded to pyruvate via the so called “central metabolic pathways” that play vital roles in the car-
bohydrate and energy metabolism of organisms. Some variances to the classical glycolytic pathways in bacteria and eu-
karya are presented in the glycolysis of archaea. Results from biochemical, genomic and metabolomic studies indicate that
some novel and characteristic enzymes are involved in the archaeal Embden-Meyerhof (EM) and Entner-Doudoroff (ED)
glycolysis pathway. The ED pathway in archaea is divided into two sub-routes-the semi-phosphorylative and non-hos-
phorylative Entner-Doudoroff pathways. The unique glycolysis pathway in archaea is different from those in bacteria and
eukarya in metabolic route, enzyme, regulation site, and energy transformation. These characteristics show the ability of
these extremophiles to evolve flexible metabolic pathways in the extreme life environment. We reviewed recent advances
in the ED glycolytic pathway of archaeon concerning enzymes, regulation and energy transformation. The potentials of
glycolysis pathway in archaea were also discussed.
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